


























>mt oI y Au) XO) 
oVving ; 
ntacts, 
write 
191, Via Wash-Day Blues Have Faded................. 1 
Fuel For the Next Thousand Years............ 7 
-— Sorbic Acid as Food Preservative............. 10 
coal Oleochemicals Soon to Appear................ ll 
th bio Fae Fertilizer From Phosphate Rock.............. 13 
- ' Iron Weakens Wood Structure................ 17 
‘or om 
ir Elec. ie Chemical in Feed Keeps Milk Sweet.......... 19 
h Pasa Germanium Crystals Touchy................. 21 
Youth Turns to Selemee. .. ccc... cect cew cece: 22 
of mint OCTOBER , 7 
Slides of Perfect Micro-Crystals.............. 27 


EN ZOXe 1953 


1ination For the Home Lab: Glycerol.................. 31 as 
os Analyzing For All the Elements.............. 33 ‘- 
cilia Rarer Cae Ep Se TM on es ee ese 37 a 
hem for fat Titrilog Monitors for Sulfur.................. 40 az 
Y. = It Protects and Beautifies.................... 42 — 


Patents in Chemical Fields................... 44 
Book Condensations 








actory. ei 

phane % SE IEEE < eG cindeecscsiuene en eneeueae 48 
ing. and | Editorial: 

oe Bubbles 

science Inside Front Cover 

TT 


« 


HEMISTR “aie 











Bubbles 


> BEAUTIFUL BUBBLES not only delight children and lighten the housewife’s 
spirits, they are research tools of high importance for the chemist and the 
physicist. Surface tension can be measured by bubbles and soap films. Masses 
of piled-up bubbles can throw light on problems of the arrangement of matter 
in space. The colors playing across the surface of the film indicate the thick- 
ness of the layers reflecting the light. 

The growth of large bubbles at the expense of small ones illustrates the 
building up of polymer molecules. Layers of soap film in water provided the 
clue to the formation of artificial rubber. This discovery opened a whole new 
department of physical chemistry, in which the study of micelle formation 
explained mechanisms of reactions between organic molecules in a liquid in 
which they are not soluble, in the classic sense of the word. 

The rearrangements that follow the explosion of a bubble stretched too thin 
verify theories of rearrangement of forces. Ultra-high-speed cameras have made 
interesting pictures of the stretching of soap films by bullets, before the seem- 
ingly instantaneous break. These he!p in our understanding of other explosions, 
and the damage they do to objects that cannot get out of the way in time. The 
front of the rapidly expanding balloon of gas from any explosion acts very 
much like the soap bubble. The irridescence of the bubble’s soap-film surface 
allows us to see how this front expands and stretches the surface of contact 
with its surroundings as it moves. 

Playing with bubbles is another example of the delight to be had from 
observing the properties of apparently simple objects of nature. But noting 
what substances form bubbles and how masses of bubbles build up has provided 
numerous useful applications. One of these is the use of foaming agents in 
flotation of light material, such as silicate rock, away from heavy ore, such as 
that of lead or gold. Another use of bubbles is in cleaning agents. Here flota- 


tion is a minor factor. The main use of foaming material in detergents is the 
esthetic effect of the beautiful bubbles. 
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> Soap BUBBLES are not essential for getting things clean, but they are so popu- 
lar that most household detergents are made with foaming agents. 


Wash-Day Blues Have Faded 


> “Wuar Do you use to wash out your 
nylons?” 


This is no longer just a bit of house- 
wives’ chatter. Their husbands, too, 
exchange names of favorite detergents 
and short-cuts in laundering. Personal 
laundry has become everybody’s prob- 
lem, but grandmother’s Blue Monday 
has gone out of style. 

If the Irish Washerwoman, who 
gave the name to the old-time jig, 
could return to the modern home 
laundry, she might well dance for joy 
to her own tune. 
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Wash-day is different. The chemist 
has taken over the laundry problems, 
and everything has changed. The 
water, the soap, the bleaching, the 
blueing, the starch, even the drying 
and ironing have been improved. And 
the clothing itself, whether made of 
brand-new fibers or of modernized 
versions of the old, is easier to clean 
and to keep cleans .*,. 3 “es 


The work and the wérry ‘have’ been 
transferred to the research laboratories, 
where chemist} gonstantly? hunt, for 
new ways to thodify old materials., 
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Every new product is the result of a 
long program of planned research. 
Every disadvantage in existing ways 
of clothing care offers the chance of 
discovering some new major improve- 
ment in the lively fields of textile 
chemistry or laundry research. 

Cotton and linen were the only fab- 
rics laundered in grandmother’s day. 
Washing them invo!ved soaking, soap- 
ing, rubbing, boiling, rinsing, wring- 
ing, blueing, bleaching, hanging out 
to dry and pressing with a hot iron. 
Every one of these operations has met 
the inquisitive eye of the scientist, and 
for each he offers a choice of several 
substitutes. 

If you prefer the softness of silk or 
the warmth of wool next your skin 
you can have them, as your grand- 
parents would not, because they can 
now be washed. Not only that, but a 
host of fabrics made from synthetic 
fibers offer cotton’s strength, linen’s 
crispness, comfort and _ silk’s 
luxury. And many of them can go 
into the wash at the end of the day 
and be ready to wear again in the 
morning. 

Chemists have found out how to 
build into materials the properties that 
users want. Rainproof fabrics that are 
not stiff and hot result from a myriad 
of new plastic coatings. But if you 
want to wash clothes quickly, wetting 
agents are offered to add to the water, 
or already mixed with the detergent 
that has taken the place of soap. 

Soap used to give trouble in hard 
water, but now the hard water can be 
scftened-by a number of processes, and 
detergents can also, get around the 
difficulty because.they do not combine, 
as‘soap does; w ith the lime in the hard 
water. 


wool’s 


Bleaching and a blueing rinse were 
the old antidotes to a tendency to turn 
yellow. Chemists have provided hypo- 
chlorite solution in bottles to bleach 
stains (although it sti!l won't take the 
color out of coal dust). Instead of the 
standard blue of an organic com 
pound of iron they put into detergents 
invisible fluorescent dyes to mak 
clothes “whiter than white.” And bes 
sides all this, they now make whité 
clothes that stay white. 


When the chemists began to tak 
soap apart, they made some startling 
discoveries. Soap had always bees} 
made from fats and lye, according td 
recipes that had been handed dows 
from mother to daughter since short 
ly after the times of the Romans. Mod 
ern manufacturers had increased t 
quantities and regulated the tempera 
tures, but had done litt!e else to va 
time-honored soap-making ways. 


When chemists got to experiment 
ing with the ingredients of soap, they 
found that they could make a great 
number of materials that are just ag 
good for some purposes, and even bet 


ter for others. To the chemist, soap 
is a compound of some of the heavier 
fatty acids. It is a waxy-looking soli 
which dissolves in water, forming 
froth of beautiful bubbles. 


Most housewives believe that sod 
bubbles help to float dirt away—th 
more suds, the cleaner the cloth 
Chemical tests show that bubble 
themselves are not necessary to cleaf 
ing action. Detergents are made wif 
and without foaming agents. 
pretty bubbles are built into me 
household detergents, but are left ¢ 
of those for commercial laundri¢ 
where piles of suds get in the way. 
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> Detercents that foam in cold seawater help the Navy keep its spic and span 


appe arance. 


Chemists have !earned a great deal 
about how to emulsify oils and greases 
by making double-action compounds. 
These are compounds of two kinds of 
materials. One kind will combine 
with water and the other with oil. As 
a result of using them, oils which 
water will not touch can be washed 
out of today’s work clothes. Machine 
oils and greases would have been the 
despair of laundresses in the gay nine- 
ties, 


An odd twist to the soap making in 
dustry has resulted from research on 
new kinds of detergents. 


Once stockyards saved the tallow 
from their meat to make soap, just as 
grandma’s cookbook advised her to 
do. Then, as the newer washing pow 
ders cut into the soap market, tallow 
began to pile up and chemists had to 
find other uses for this valuable 
Ratural chemical. By a simple chemi- 


etal process, the fatty acids of the tal- 


low are now reduced to their corres- 
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ponding alcohols and these alcohols 
are used in the manufacture of a new 
type of detergent. 


“Molecule tailoring” is what the 
chemists call the kind of work they 
do to fit a particular quality to a par 
ticular need. In terms of laundry 
chemicals, either myristic sulfate or 
alkyl aryl sulfonate spell release from 
B!ue Monday blues. 


As the chemists revise the molecular 
structure of soap substitutes, uses are 
found for some of them that would be 
impossible for soap because of its alka- 
line nature. Non-ionic detergents con- 
taining phosphate compounds allow 
wider use of acid dyes for wool. Many 
other industrial processes find the new 
detergents useful. Among these are 
leather, rubber and metal processors. 
Detergents that will foam in sea water 
are also being deve'oped. Some of 
the newer washing compounds are 
mixtures of two or three kinds of 
chemicals, including soap. The real 








problem about soap has nothing to do 
with itself, but only with its use in 
hard water. 


Hard water, which contains lime in 
solution, used to be first on the list of 
wash-day woes. Since limestone rock 
underlies a great portion of the United 
States, and the water in limestone 
areas is hard, most housewives used to 
be resigned to seeing a curd of white, 
insoluble lime salts form from the 
soap they tried to use in the wash- 
tub. 


Most of their soap went to make 
this lime curd, which sticks to the 
clothes and makes them difficult to 
rinse. Today, in addition to getting 
around the soap problem, chemists 
change the water, too. By means of 
ion-exchange resins, of which several 
kinds are available, calcium salts from 
the lime are taken out of the water 
as it flows through special kinds of 
filters, and sodium ions are put in, in 


their place, which do not make the 
insoluble scum. 

This process of softening water by 
means of ion-exchange materia's has 
been well worked out. Not only can 
they remove the calcium salts of ordi- 
nary hard water, as found in the east- 
ern and Middle Western parts of the 
United States, in limestone areas. The 
alkalies of the desert areas, too, can 
be removed by ion-exchange materials 
of the proper sort. If the community 
does not provide soft water, it is even 
possible to get your own water-soften- 
ing kit to be attached to your own 
spigot. 

With the water softened, the many 
kinds of detergents ready to float the 
dirt away, the new fabrics scorning 
the old fashioned rubbing that clothes 
used to demand, and the drying and 
pressing reduced by manufacturers 
who build creases in and wrinkles 
out, every day is now wash-day, but 
cleanliness need no ‘onger mean 
drudgery. 


On the Back Cover 


> Ciotu normally absorbent can be 
waterproofed so that drops of water 
roll off like marbles. 

The photograph on page 3, from 
Science Service files, was taken by a 
Department of Agriculture photogra- 
pher in the 1920's. The Department 
at that time was campaigning for 
labor-saving machinery for house- 
wives. This is no movie set, but a 
picture of actual living conditions at 
that time in the mountains not far 
from Washington, D.C. 
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A.C.S. President Urges 
More Risk Research 







Fuel For the Next Thousand Years 


> America’s chemists and chemical 
engineers were challenged by the 
president of the American Chemical 
Society at its meeting in Chicago to 
turn their attention to the food and 
fuel needs of future generations and 
to embark now upon a long-range 
research program designed to meet 
those needs. 


In his presidential address Profes- 
sor Farrington Daniels, chairman of 
the Department of Chemistry in the 
University of Wisconsin, warned his 
audience that present resources of 
many types are dwindling steadily 
and that imaginative and far-reaching 
investigations must be started to in- 
sure that our children’s children may 
have a continuation of the fuel, food, 
metals and materials which we are 
so freely enjoying and so rapidly con- 
suming. 

An internationally known authori- 
ty on both atomic and solar energy, 
Professor Daniels emphasized the 
necessity of learning how to use them 
economically as sources of industrial 
power before existing gas, oil and coal 
reserves are too far depleted. Dr. Dan- 
ils made it clear that he was not 
taking about any imminent shortage 
of these fuels but said that according 
to optimistic guesses, in a few hun- 
dred years, or at the best a couple of 
thousand, the world’s supply will be 
nearly gone. 

Coupled with Dr. Daniels’ appeal 
for early attention to the needs of the 
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future was a call for a bolder approach 
to the whole field of research and de- 
velopment. He advocated more “risk 
research” which, like risk capital in- 
vestments, may be lost but which on 
the other hand may bring in large re- 
turns, and he also urged less timidity 
about getting promising laboratory 
achievements into the pilot plant stage 
—even though this may prove costly 
if a project does not succeed. 


Social Danger Signals 


Although the major portion of Pro- 
fessor Daniels’ address was devoted to 
long-range problems, he also touched 
upon certain political and social “dan- 
ger signals” of more immediate con- 
cern. He told his fellow-scientists, for 
example, that on a trip abroad this 
summer to attend scientific meetings 
in The Hague and Stockholm he 
found some thoughtful European 
chemists much disturbed by recent 
trends and happenings in the United 
States. These chemists, who had 
personally seen “the creeping paraly- 
sis of dictatorship” develop, are plain- 
ly worried at the attempted interfer- 
ence with government service and 
personal justice which they think they 
see starting in the United States—the 
country which has been for them a 
bulwark of freedom and democracy. 


They are troubled also when they 
see some of their scientists denied ad- 
mission to the United States, and 
when they hear occasional military 
boasting. While they are likely to 
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exaggerate the influence of loud- 
mouthed or irresponsible persons in 
our country, they nevertheless know 
from sad experience the danger of 
that influence. 

“We know that all sorts of people 
speak out freely in our country, but 
it is difficult for an outsider to dis- 
tinguish between the voices that are 
irresponsible or warlike and the voices 
that are significant,” Dr. Daniels said. 

“We have seen some loyal govern- 
ment workers and other professional 
men attacked irresponsibly, but it is 
gratifying to note that when the in- 
tegrity of certain government scien- 
tists was attacked unjustifiably, the 
scientists of the country of all political 
affiliations stood up and declared, “You 
can’t do this to Science’.” 

The American Chemical Society, he 
noted, joined in the protest and its 
action has evoked wide approval and 
no unfavorable reactions. 


Industrial Atomic Power 


In his appeal for research on the 
world’s long-range energy problems, 
Professor Daniels expressed complete 
confidence that within the lifetime of 
many of those present atomic power 
would become a significant factor in 
the industrial work of the world. In 
this development he believes that the 
chemist will play an important role in 
solving two problems which now con- 
stitute bottlenecks to progress — the 
cheap chemical processing of partially- 
spent, radioactive, atomic fuel so that 
the unfissioned uranium may be sal- 
vaged, and the practical recovery of 
uranium from low grade ores. The 
Atomic Energy Commission has stated 
that the world’s energy resources of 
uranium exceed those of coal, Dr. 
Daniels recalled. 











Atomic power, however, will re- 
quire large capital investments both 
for the necessary uranium and for the 
elaborate equipment required for safe 
control and handling of the radio- 
active material, so that this type of 
power probably will be used chiefly 
in large central stations. Solar energy, 
on the other hand, will be more suit- 
able for smaller units, widely dis. 
persed, 


Fuels Insignificant 

In comparison with solar energy, 
the speaker asserted, both atomic ener- 
gy and present combustible fuels are 
pretty insignificant, for the sun will 
still be going strong when all our 
chemical and nuclear fuels are ex- 
hausted. 

One atomic bomb gives off no more 
heat than a day’s sunshine on two 
square miles, he continued. An acre 
of any land receives of the order of 20 
million kilocalories per day, no matter 
whether it is arid land, costing tens 
of dollars, or farm land costing hun- 
dreds of dollars, or city property cost- 
ing thousands of dollars. Dividing the 
land area of the United States by the 
population gives about 13 acres of 
land per person, on which falls about 
260 million kilocalories of solar heat. 
We need only about 150 thousand 
kilocalories to feed ourselves and our 
machines but unfortunately thus far 
we have learned how to use only a 
very small fraction of the solar heat 
received. The trouble is that the tem- 
perature of sunshine is not hot enough 
to be interesting to an efficient engine, 
and the cost of standard focusing de- 
vices necessary to obtain a high tem 
perature seems now to be prohibitive. 

Ever since 1884, Professor Daniels 
said, solar engines have been built and 
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operated, but the capital investment 
per horsepower is very large for an 
efhcient engine. Nevertheless, he sug- 
gested research on the possibility of 
using small, inefficient solar engines 
of low cost in isolated areas. New 
ideas can change the whole picture, 
Professor Daniels emphasized, noting 
that although an acre of metal or glass 
for use in converting solar energy into 
electricity would be too costly, an 
equal amount of thin plastic might 
not be. 


Possibilities in Algae 


Among other possibilities mentioned 
by Professor Daniels was the growing 
of the tiny plants called algae, in cheap 
enclosed troughs or plastic bags, to 
store up solar energy through photo- 
synthesis. 

Algae might come in handy also 
for storing up uranium and other 
elements. Iodine is concentrated in 
sea weed and the element selenium in 
certain desert plants, and long-range 
research might lead to an understand- 
ing of this biological concentration so 
that we may sometime find it worth- 
while to grind up low grade ores, dis- 


solve them, grow algae ard obtain 
both fuel and rare elements. 

The chemist, moreover, wil: develop 
new materials and new technologies 
to meet man’s future needs, Dr. Dan- 
tels predicted. This will come true, 
however, only if the supply of chem- 
ists and chemical engineers is main- 
tained at an adequate level. 

He expressed concern over the de- 
cline in freshmen chemistry enroll- 
ments in the colleges and universities. 
The American Chemical Society, he 
pointed out, has taken an active part 
in trying to encourage more young 
people of ability and potential interest 
to take up training in chemistry and 
chemical engineering, and in trying 
to place trained men in the military, 
in industry, or in research in which- 
ever capacity they can be of the great- 
est value for the we'fare and safety of 
the country. 

On the whole, Professor Daniels 
said, the chemist and chemical engi 
neer can probably take care of your 
material wants and those of your 
descendants provided the internation- 
al, political and social problems of 
the next few decades can be solved. 


Sulfur “Mined” From IVaste Gases 


> Oi cHEMIsts can paraphrase the 
old meat packer’s saying: “We use 
everything but the squeal” and say 
about the once wasted gas from oil 
elds: 


“We use everything but the stink.” 
From sulfurous gas once burned off 
as flares, valuable golden sulfur is re- 
covered. The Gulf Oil Corporation’s 
natural gasoline plant at Waddell, 
Tex., produced 12,750,000 pounds in 
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its first year of operation. 

Casinghead gas, a vapor rising wit’) 
oil from wells, has extracted from it 
natural gasoline, propane, butane and 
residue gas. The sulfur is recovered 
from the residue by a process using 
a catalyst. 

The elemental sulfur is not allowed 
to solidify, but is delivered by truck 
hot and molten to a fertilizer and 
chemical manufacturer 20 miles away. 
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New Chemical Protects 
Against Mold Spoilage 


> A NEW CHEMICAL to protect foods 





from mold spoilage was announced at 
the Boston meeting of the Institute of 
Food Technologists. 

The chemical is sorbic acid. It is a 
fatty acid and can be used by the body 
like a food. Steps in its development 
and tests showing its safety were re- 
ported by the following scientists: 

Drs. H. W. Vahlteich, D. Melnick, 
F. H. Luckmann and G. M. Gooding 
of The Best Foods, Inc., Bayonne, N. 
J.; Drs. H. J. Deuel Jr., and R. Alfin- 
Slater of the University of Southern 
California School of Medicine, Los 
Ange'es, and Drs. D. P. Smith and N. 
Rollin of Milprint, Inc., West de Pere, 
Wis. 

First use of this new food preserva- 
tive will be to protect packaged cheese 
from mold. For this purpose it will be 
incorporated in the wrapper. Meats 
and pickles are other foods which may 
soon be protected by it. 

Sorbic acid is colorless and in the 
amount used it is tasteless and odor- 
less, and has no effect on the physical 
character of the cheese. 

The U.S. Food and Drug Admin- 
istration has ruled that it is safe to use 
for checking mold on cheese. 

Dr. C. M. Gooding of Best Foods is 
the man chiefly responsible for discov- 
ery of this new food preservative. 
More than 10 years ago he started 
looking for such a chemical. Sodium- 
benzoate, till now the most popular 
anti-fungus and mold chemical for 
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Sorbic Acid as Food Preservative 





protecting foods, has been looked at 
askance by some. Reason for this is 
that benzoic acid checks fatty acid 
oxidation by liver enzymes and must 
be detoxified. Persons with poor liver 
function will have trouble detoxifying 
benzoic acid. Furthermore, in several 
food product environments, benzoate 
is not adequately effective, Dr. Vah!- 
teich explained. 

Dr. Gooding looked for a chemical 
structurally related to benzoic acid and 
also to a food component that the body 
could utilize as it does other foods. He 
found the answer in sorbic acid which, 
he says, is markedly superior to ben- 
zoic acid as an anti-mold chemical and 
still the nutritional equivalent of cap 
roic acid, a fatty acid that is a natural 
component of butter. 

Since sorbic acid is not available 
commercially, it was necessary to make 
it in the laboratory. Union Carbide 
and Carbon Corporation has develop: 
ed a large scale method for its syn- 
thesis and it is available in quantity 
today. 

Dr. F. A. Wolf of Duke Univer- 
sity, in a study sponsored by the Quar- 
termaster Food and Container Insti- 
tute for the Armed Forces, found that 
sorbic acid is especially effective in 
stopping mold on meat. Its ability to 
check yeasts and molds, while allow- 
ing normal fermentation in curing 
cucumbers, was discovered by Drs. G. 
F. Phillips and J. O. Mundt of the 
University of Tennessee. 
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Unrecognized Natural Resource 


In Supply of Fats and Oils 


Oleochemicals 


> Fats will take their place beside 
coal and petroleum in the near future 
as a major source of chemicals to help 
supply fuels, dyes, paints, drugs, plas- 
tics, insecticides and hundreds of other 
products vital to the nation’s welfare. 
This was predicted at the American 
Chemical Society’s 124th national 
meeting at Chicago. 

We are already entering a period 
in which fats, derived from animal 
and vegetable sources, will become 
the raw materials for large quantities 
of “oleochemicals,” comparable with 
the coal tar chemicals and the “petro- 
chemicals” from petroleum, declared 
Dr. Daniel Swern, a chemist in the 
Department of Agriculture’s Eastern 


Regional Research Laboratory, Phila- 
delphia. 
Inedible fats from animal sources, 


and coconut and vegetable oils have 
traditionally been used in the manu- 
facture of soap; lard oil, castor oil 
and compounds of certain inedible 
animal fats have been used in lubri 
cants; linseed and soybean oil have 
been used in paints and varnishes, and 
other fatty substances have found em- 
ployment in fuels and i!luminants, 
Dr. Swern pointed out. With the ex- 
ception of glycerine, a by-product of 
soap making, however, fats have not 
generally been used as sources of pure 
chemicals where the distinctive prop- 
erties of the substances are the basis 
for their industrial utilization. 

A valuable, recurring natural re- 
source, fats should be the subject of 
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Soon to Appear 


intense scientific investigation as a 
raw material for industrial chemicals. 
Promising uses for fat-derived chemi- 
cals are in detergents, lubricants, per- 
fumes, flavors, food coatings, cosmetic 
creams, explosives, printing inks, ad- 
hesives, crayons, insect repellents, and 
other products. 

As recently as 1924, E. F. Arm- 
strong, president of the British Society 
of Chemical Industry, referred to fat- 
ty materials as the least studied prov- 
ince of chemistry, but in spite of this 
late start relative to the development 
of coal and petroleum resources, Dr. 
Swern said, progress since that time 
in the chemistry of fats and in the 
development of industrial chemicals 
from them has been gratifying. This 
progress has resulted from the reali- 
zation by scientists and business men 
of the value of fats as a readily avail- 
able, low price agricultural resource. 


Enough fundamental data on the 
chemistry of fats and their component 
materials has now been gathered so 
that chemists can formulate processes 
which will not only work in the lab- 
oratory but stand a reasonable chance 
of success on a large scale, the speaker 
said. Let me hasten to say that there 
are numerous important areas in fat 
chemistry which still require a large 
amount of fundamental investigation. 

In two fields in which fats have 
always found a substantial use serious 
inroads are being made by other ma- 
terials. The production of synthetic 
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detergents based primarily on non-fat 
materials is growing rapidly, mainly 
at the expense of soap expansion, and 
synthetic surface coating materials 
such as rubber-based paints and vinyl 
resins are taking the place of tradi- 
tional drying oil products. 

It seems clear that to find new uses 
which consume significant quantities 
of fats we must look for outlets in the 
most rapidly growing chemical fields, 


namely, plastics and plasticizers, syn- 
thetic detergents, and lubricants and 
lubricant additives, said Dr. Swern. 


I am convinced that we are merely 
entering the period when fats will 
take their place beside coal and petro 
leum as the bedrocks of our chemical 
industry. As a recurring, inexpensive, 
agricultural resource, fats deserve seri- 
ous consideration as primary sources 
of organic chemicals. 


> “T suppose you have a lot of extra little watts and volts and ohms stored up 


up in case of a national emergency!” 
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New Fertilizer Process 
ad Saves Sulfuric Acid 


> Hic QUALITy, concentrated ferti- 
lizers can be made from phosphate 
rock and waste gas by an economical 
new process reported to the American 
Chemical Society by four chemical en- 
gineers of the Tennessee Valley Au- 
thority, Wilson Dam, Ala. 

The new process is _ particularly 
promising because it eliminates the 
need and expense of sulfuric acid and 
also of fuel or electrical energy, used 
for decomposing phosphate rock in 
other processes, declared Dr. F. T. 
Nie!lsson, who presented the report. 
Drs. L. D. Yates, L. F. Roy and F. G. 
Heil were co-authors. 

In place of sulfuric acid the new 
process uses nitric acid, which not 
only decomposes the phosphate rock 
but supplies nitrogen as plant food 
and acts on the added ammonia in 
the product to convert it into a form 
available for plants, Dr. Nielsson 
pointed out. 

Particularly promising to the many 
fertilizer manufacturers who make 
their own ammonia, the process em- 
ploys carbon dioxide gas, a material 
available in great abundance as a by- 
product gas in most ammonia plants. 

This is the fourth process developed 
by TVA engineers using nitric acid 
for converting phosphate rock into 
forms suitable for fertilizer use, the 
speaker said. The fertilizers produced 
in these processes are called nitric 
phosphates. They contain nitrogen, 
phosphorus pentoxide and usually 


added potash. 
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il Fertilizer From Phosphate Rock 


The use of nitric acid for decompos- 
ing phosphate rock in the production 
of fertilizers, practiced for some time 
in Europe, recently became of interest 
in this country as the capacity for 
making nitric acid increased and as a 
shortage of sulfuric acid developed. 
TVA chemical engineers undertook 
the study and development of nitric 
acid processes because little informa- 
tion was available with regard to 
methods, equipment, and suitability 
of types of phosphate rock available 
in this country and because it ap- 
peared likely that improvements could 
be made in the processes. 


In the latest development carbon 
dioxide gas is used as a means of 
obtaining products having good phys- 
ical properties. When phosphate rock 
is treated with nitric acid, one of the 
products is calcium nitrate. This ma- 
terial rapidly picks up moisture from 
the atmosphere and makes the prod- 
uct sticky and difficult to use in con- 
ventional farm equipment. Treatment 
with carbon dioxide converts the cal- 
cium nitrate to calcium carbonate, 
which gives no trouble. 


Briefly, the process consists of the 
following steps: acidulating phosphate 
rock with nitric acid, adding am- 
monia, adding carbon dioxide and 
more ammonia, mixing in potassium 


chloride, and drying. 


A modification of the process in- 
volves the use of some sulfuric acid. 
The acid was shown to inhibit the 
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reversion of phosphorus to a form un- 
available to plants. The amount of 
sulfuric acid used is about 30 per cent 
as much as was used in the old 
process. 

The new process was developed in 
a TVA pilot plant at Muscle Shoals, 
Ala., which had a capacity of about 5 
tons a day and turned out a product 
of the following grades (per cent ni- 
trogen, phosphorus pentoxide, and 
potassium oxide): 17-13-0, 14-11-11, 
and 12-12-12. The latter grade was 
obtained by using some sulfuric acid. 


In a paper which followed Dr. 
Nielsson’s report, Dr. Z. A. Stanfield, 
chemical engineer with the 
TVA, made an evaluation of the eco- 
nomics of the nitric phosphate proc- 
esses under current market conditions. 
The expected future shortage of low- 
cost sulfuric acid and the increasing 
demand for granular, high-analysis, 
high-nitrogen fertilizer make such an 
evaluation timely, Dr. Stanfield said. 


His estimates indicated that, under 
current market conditions, the eco- 
nomic positions of the nitric phosphate 
processes are favorable when com- 
pared with the conventional mixed 
fertilizer process for an annual volume 
of sales of 50,000 tons of product, and 
that the position could be improved 
for larger volumes of sales. 


also a 


The basic reason for economy in the 
nitric phosphate process lies princi- 
pally in the dual function of nitric 
acid, the engineer declared. The pres- 
ence of nitric acid also makes possible 
the direct use in the process of an- 
hydrous ammonia, the cheapest source 
of fixed nitrogen. The use of ammonia 
instead of ammonium sulfate resu!ts 
in more highly concentrated products 
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and economy in transportation, since 
less inert material is carried. 


Desulfurization 


> Two promisinc methods for recov- 
ering sulfuric acid from phosphogyp- 
sum, a waste byproduct of phosphoric 
acid production, are under study by 
the Tennessee Valley Authority’s Di- 
vision of Chemical Development at 
Wilson Dam, Ala. 

When phosphoric acid is made by 
the wet-process method the phosphate 
rock is treated with sulfuric acid, Dr. 
J. M. Stinson and Dr. C. E. Mumma 
of the TVA told chemists meeting at 
Chicago. The sulfur from the sulfuric 
acid ends up as phosphogypsum. The 
TVA studies indicate that the sulfur 
in this phosphogypsum may be recov- 
ered economically as sulfuric acid, 
which may be reused in the phos. 
phoric acid production process. 

Utilization of this waste material, 
the TVA men pointed out, would re- 
duce the requirement for sulfuric acid 
and would aid in the conservation of 
the country’s sulfur reserves. 

Both methods of sulfur recovery in- 
volve heating a mixture of phospho 
gypsum and silica to drive off the sul- 
fur as sulfur dioxide, which can then 
be converted to sulfuric acid by con- 
ventional means. 

The more promising of the two 
methods under study, the fusion proc 
ess, was tested on a pilot plant scale in 
a shaft furnace. In this process phos- 
phogypsum is mixed with silica and 
raw phosphate material before it is 
heated. The charge to the furnace is 
in the form of pellets, which are pre- 
pared by grinding and rolling together 
the three materials. 

The heat in the furnace is sufficient 
to melt the charge and the sulfur is 
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driven off as sulfur dioxide, which 
may later be converted to sulfuric 
acid. An added advantage of this proc- 
ess, according to the TVA experiment- 
ers, is the yield of a potential fertilizer 
product in the form of a phosphate 
slag. This material flows to the bottom 
of the furnace as the sulfur dioxide is 
driven off. 


The second method, known as the 
calcination process, has been tested 
thus far only in laboratory-size equip- 
ment. In this process the phospho- 
gypsum is mixed only with silica and 
the mixture is heated to a temperature 
just below its melting point to liberate 
the sulfur. 

In view of the results of these 
studies, the TVA researchers con- 
cluded, it is planned to investigate 
the calcination and fusion processes 
further in pilot-plant equipment to 
obtain adequate data for more exact 
engineering and economic evaluations. 
If the results of this further work are 
promising, studies will be made of the 
purification of the sulfur-bearing gas 
to make it suitab'e for production of 
sulfuric acid. 


Silicofluoride Chemicals 

> A supPosEDLy undesirable by-prod- 
uct of the fertilizer industry—often 
discarded as a hazardous, irritating 
waste—is a vast potential source of 
valuable chemicals called silicofluor- 
ides for use in laundering agents and 
in the manufacture of gasoline, metals 
and foam-rubber. 


Dr. D. C. Spence of the Smith- 
ao Company, Inc., Norfolk, 
, told the American Chemical So- 
vo Division of Ferti'izer and Soil 
Chemistry that manufacturers produc- 
ing superphosphate should collect the 
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fluoride-containing gases given off in 
the process. 

A few relatively simple chemical 
steps, he explained, can convert the 
gases into sodium or potassium silico- 
fluorides, valuable chemicals which 
have wide industrial application to- 
day, but many manufacturers still are 
throwing away this fluoride source. 


The domestic phosphate rock usual- 
ly contains 3 to 4 per cent calcium 
fluoride or fluorapatite, the chemist 
said, and 10 to 40 per cent of this is 
liberated in superphosphate produc- 
tion. 

Since about 10 million tons of su- 
perphosphate was manufactured in the 
United States in 1948, a typical year, 
about 27,000 tons of source material 
for silicofluorides could have been 
salvaged. 

The fluorides can be extracted from 
fertilizer manufacture as hydrofluo- 
silicic acid and converted to sodium 
silicofluoride by a reaction with ordi- 
nary sodium chloride, Mr. Spence said. 
The production of potassium silico- 
fluoride is similar though more dif- 
ficult. 


The largest single use of sodium 
si'icofluorides is as a “laundry sour” 
to neutralize excess alkalinity and de- 
stroy bleaching compounds. 


But the ceramics industry can use a 
fair amount in the preparation of 
enamels and opaque bodies, to give a 
soft, glassy opaqueness to the enamel. 
It can also be used in gasoline manu- 
facture and in the plating of alumi- 
num and its alloys. 


Potassium silicofluoride is used 
re- forming aluminum and magnesium 
in metallurgical processes, in the core 
sands of magnesium castings, in the 
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production of high-grade ferro-enam- 
els, and, in ever-increasing amounts, 
in the foam-rubber industry. 


Plastics from As, B, P, Ga. 


> Tue piastics which make so many 
new materials are by no means limited 
to the usual carbon compounds and 
the new silicones in the chemists’ bag 
of tricks. 

Possibility of whole new series of 
them, built of everything from phos- 
phorus to arsenic, appeared in a paper 
given before the American Chemical 
Society by Dr. Anton B. Burg of the 
University of Southern California at 
Los Angeles. Dr. Burg reported work 
carried on in association with Drs. 


J. C. Taylor, D. K. Robinson, C. L. 
Randolph Jr., R. 1. Wagner and F. G. 
A. Stone of the same institution. 

Possibility of making compounds 
between phosphorus and_ nitrogen, 
phosphorus and arsenic, arsenic and 
boron, and phosphorus and boron are 
being studied by the group, and the 
resulting plastic-type materials tested 
for stability and chemical inertness. 

Dr. Malcolm E. Kenney described 
similar attempts made with Dr. A. W. 
Laubengayer at Cornell University to 
produce plastic materials by combin- 
ing carbon compounds with the little- 
known metal gallium. Such com- 
pounds might be expected to be simi- 
lar to those made with boron. 


New Synthetic Rubber Developed 


> A new synthetic rubber has been 
produced by research that does about 
everything that other man-made rub- 
bers do and outdoes the rubber tree as 
well — for tire treads, for inner tubes, 
for oil resistance, for resistance to aging 
due to oxidation, for toughness against 
cuts and gouging. 

It is polyester rubber, not made from 
the chemicals used for the nation’s 
present supply of synthetic rubber. 
N. V. Seeger of the Goodyear Tire & 
Rubber Co. told the American Chemi- 
cal Society’s rubber chemistry division 
recently of the researches done by him- 
self, T. G. Mastin, E. E. Fauser, F. S. 
Farson, and E. A. Sinclair. 

Polyester rubber has twice as great 
abrasion resistance as the best cold 
rubber used for long-wearing 
tire treads. It is comparable to butyl 
rubber for holding air in inner tubes. 
It stands up against oil as well as neo- 
prene and resists oxidation with the 


now 
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best butyl and acrylate rubbers. Its 
tensile strength is 50% to 100% great- 
er than any other type of rubber-like 
material. 

Coatings of the new rubber can be 
applied to protect shoe soles and heels, 
belts, flooring and truck tires that re- 
ceive hard wear. 

The Goodyear name for the new 
rubber is Chemigum SL and it is de 
scribed an 
urethane. 

The basic ingredients of po'yester 
rubber are ethylene glycol and propy- 
lene glycol, familiar as antifreeze 
fluids. These are mixed with adipic 
acid, an intermediate in the produc- 
tion of nylon, and the resultant chemi- 
cal is the polyester base of the new 
rubber. 

This polyester is then treated with 
the chemical diisocyanate in an amount 
determined by the “reaction factor,” 
the secret of the Goodyear process. 


as elastomeric polyester 
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Chemical Changes in Wood 
Traced to Metal Contact 


Iron Weakens Wood Structure 


> Tue nas that hold a house to 
gether may be hastening its deteriora- 
tion, Dr. Eduard Farber of the Tim- 
ber Engineering Company, Washing- 
ton, D.C., told the American Chemi- 
cal Society at its Chicago meeting. 

Laboratory tests indicate that wood 
exposed to iron and moisture breaks 
down more rapidly than unexposed 
wood. Buildings, boats, utility ~~ 
and railroad ties in which nails « 
other iron-containing hardware are in 
contact with wood, may be weakened 
in this way. 


Dr. Farber emphasized, however, 
that homeowners should not become 
alarmed by these discoveries. 
The deterioration of wood caused by 
contact with iron is a relatively slow 
process, and the action can be slowed 
even further by paints and other pro 
tective coatings. 

The tests he described were con- 
ducted by exposing thin strips of wood 
to moisture, on the one hand, and to 
moisture and iron on the other. To 
accelerate the action, veneer of one- 
eighth inch thickness, made from red 
oak, was used. After ten weeks under 
forced conditions, the wood exposed 
to moisture alone lost about 25 per 
cent of its toughness. In the additional 
presence of iron, however, the loss 
was about 70 per cent. 


over ly 


Much further study is needed be- 
fore the effects of iron contact can be 
iully understood. In his research, Dr. 
Farber has found that treating the 
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wood with chemicals such as calcium 
carbonate or ground limestone affords 
a certain amount of protection against 
the effect of iron. 


In the deterioration experiments, 
jointly sponsored by the Association 
of American Railroads and the Na- 
tional Lumber Manufacturers Ase 
ciation, the wood, after exposure to 
the influence of iron and moisture, 
was very susceptible to the dissolving 
action of mild chemicals which or- 
dinarily do very little harm to normal 
wood. 


Wood is a wonderful material of 
construction, Dr. Farber pointed out. 
Not only are houses and hangars built 
from it—all our railroads run on the 
wooden cross ties which support and 
hold the rails. It is strong and endur- 
ing when properly protected from the 
influence of deterioration. Some in- 
sects and certain fungi like wood as a 
food. They can be repelled by im- 
pregnating the wood with toxic ma- 
terials. Iron also needs protection, not 
against direct attack by living or- 
ganisms, but against the influences of 
air and water and other corrosive sub- 
stances. When wood and iron are to 
gether exposed to such influences, not 
only the iron deteriorates but also the 
wood. A chemical change in the prop- 
erties of the wood takes place concur- 
rently with the loss in strength. 


In these forced tests the effect of 
iron in causing wood to lose strength 
and chemical resistance needed only 
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a few weeks to become prominent. In 
more normal conditions under which 
wood is in contact with iron, the 
course of the deterioration is much 
slower, but it eventually leads to seri- 
ous consequences. For example, rail- 
road cross ties carry the rail on tie 
plates secured to wood and rail by 
iron spikes. Old cross ties, removed 
from track after years of service, may 
show great deterioration exactly near 
the crucial areas of contact with iron. 
It was formerly held that where de- 
terioration existed, it was due exclu- 
sively to mechanical actions; fungal 
attack was rare, since the cross tie 
treatment prevented most of it. 

In these studies, chemical changes 
of the wood were revealed. The pro- 
portions between the main compon- 
ents of wood, namely, hemi-cellulose, 
cellulose, and lignin, differed greatly 
from those of normal wood. This was 
found for hardwoods such as ash and 


> Wuy are roses red and violets blue? 

Two University of California at Los 
Angeles scientists, Dr. Lennart John- 
son, a floriculturist, and Dr. Theodore 
Geissman, a chemist, are learning how 
nature creates the glorious colors in 
summer flowers and autumn leaves. 

In contrast to man who makes his 
paints from oxides of lead, chromium 
and the like, plants manufacture their 
colors from sugars and their chemical 
relatives. Plant pigment molecules con- 
tain the same atoms as those of sugar, 
carbon, hydrogen and oxygen. But 
they are put together in a different 
way. Pigment genes, or hereditary de- 
terminators, in flowers rearrange the 
atoms of sugar molecules to form the 
pigment molecules. 
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Color in Flowers and Leaves 








gum as well as for softwoods such as 
pine and fir. 

When such effects are found, two 
questions arise: What are the chemi- 
cal reactions taking place, and how 
can they be hindered if not prevented? 

















































The answers to these questions remain > 
to be elaborated in detail. A partial | 4 
answer to the second one resulted | , 
from model tests. It appeared there } ¢ 
that the presence of chemicals like “ 
calcium carbonate, or ground lime- U 
stone, afforded a certain degree of | 4, 
protection. di 
The deterioration of cellulosic tex- ' 
tiles in the presence of iron has been 7 
observed several years ago. The chemi- | p, 
cal influence of iron on wood, how- | ;.. 
ever, does not seem to have aroused | |, 
interest previously, Dr. Farber stated. |, 
This is perhaps the first time that the } |), 
wood of old railroad cross ties has ies 
been found worthy of chemical analy- | 4, 
sis. , 
naj 

pre 

The red of snapdragons, strawber- | at 
ries, apples and autumn leaves all pos. | bac 
sess the same molecular arrangements, | " ! 
Dr. Geissman points out. In fact, all | ™! 
the brilliant hues of autumn leaves are | ™ 
products of the gene and not Jack j ™e 
Frost’s paint brush. Jack’s icy touch is J %" 
responsible for changing certain chemi- J © 
cal reactions in leaves. These changes | ™! 
divert the flow of organic materials to | ™™ 
pigment genes so that they start form J Wt 
ing bright autumn hues. hou! 
Genes never work alone. They al | “P: 
ways work in pairs, and in some} M 
flowers pigment synthesis involves} cows 
many of them. In snapdragons, which | day. 
the U.C.L.A. scientists have studied | ofm 
for several years, there are three paits J ows 
of key genes in color synthesis. Sims 
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New Milk Preservative 
Related to Vitamin K 













































two 
-mi- 
how 
red? 
nain | » How To keep milk sweet by treating 
rtial the cow with a bacteriostatic chemical 
lted | was told to chemists of the American 
there | Chemical Society by Drs. G. G. Kelley 
like | and Karl Dittmer of Florida State 
lime- | University. The Florida scientists told 
¢ Of | the meeting that the chemical mena- 
dione, a methyl derivative of naphtho- 
c tex: | quinone, will preserve unpasteurized 
been | milk when added in small amount. 
hem | But when 25 milligrams of the chem- 
how- | ical per day is fed to the cows, the 
roused | milk those cows give is also protected 
stated. | from souring for a period of time 20% 
iat the } longer than the milk from untreated 
es has | cows. Menadione chemically is a pre- 
analy- | cursor of vitamin K. 

Since menadione (2-methyl-l, 
naphthoquinone), the easily available 
precursor of vitamin K, is bacterio- 

rawber- | Static against _several gram positive 
all pos | bacteria, and since vitamin K is found 
ements, in small but definite amounts in the 
fact, al milk of lactating cows, a study was 
aves a made to determine whether menadi- 
ot Jack | me would retard the rate of souring 
touch is | % milk. When menadione was added 
n cheat to milk in concentrations of 0.5 to l 
changes } Microgram per 5 ml of milk, the milk 
terials to | *mained sweet for 12 hours, whereas, 
art fort untreated milk became sour in 6 
hours. The milk for these tests was 
They a | “pasteurized and kept at 37°C. 
in some .Menadione was then fed to lactating 
involves | Cows at levels of 25mg per cow per 
ns, which } day. At this concentration one pound 
e studied | of menadione would be enough for 50 
hree paits cows for one year. The inclusion of 
esis. mg of menadione in the fodder of 
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Chemical in Feed Keeps Milk Sweet 


the cow for several days definitely re- 
tarded the souring of the milk from 
those cows. Milk from cows which 
were not treated with menadione gen- 
erally soured in about 12 hours when 
incubated at 37° C. 25mg of mena- 
dione per cow per day kept the milk 
sweet for a period varying from 18-24 
hours. There was some variation with- 
in the same cows over a period of 
time. 

The reason for this is not known 
but the authors suspect that it depends 
on the type of fodder available to the 
cows. During the first few days of 
feeding menadione shows no effect on 
the rate of milk souring. This suggests 
that the cows are somewhat deficient 
of vitamin K or its precursor. 


It is not yet known whether the 
effective material which is secreted 
into the milk is menadione or a de- 
rivative of it. The milk from cows 
thus treated has no detectable “off- 
flavor,” and when it finally becomes 
sour no hard and odorous curds are 
formed. The milk from cows treated 
has a clean sour taste and the curd 
formed is finely divided and is easily 
cleaned out of flasks or test tubes. 

When the daily dose of menadione 
was decreased to 13mg or less, no 
effect or a smaller effect on the rate of 
souring was observed. When the daily 
dose was increased to 50 milligrams, 
no additional benefit was obtained. 
Thus, it seems that 25 milligrams per 
day is the best dose. 

Pasteurized milk from menadione 
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treated cows remained sweet for per- 
iods of time about 20% longer than 
the period required for souring of 
pasteurized milk from untreated cows. 


Cooling fresh, raw milk to 68° F 
kept it sweet for about 24 hours, 
whereas, milk from cows receiving 
menadione remained sweet for 96 
hours at this temperature. 


Fresh, clean milk cooled to 50°F 
remained sweet for 5 days, whereas, 
milk from cows receiving menadione 


Invisible Sugar 


> Brown stains that first show on a 
dress or suit after it has been dry 
cleaned are due to certain kinds of 
sugars used in artificial flavoring for 
candies and beverages, most types of 
fruit juices, and cocktails, beer and 
ale. 

This solution to a mystery that 
bothers the dry cleaner and his cus- 
tomer was discovered in research re- 
ported by Dorothy S. Lyle of the Na- 
tional Institute of Drycleaning, Silver 
Spring, Md., at the Kansas City meet- 
ing of the American Home Economics 
Association. 

The stains are invisible when fresh 
but turn brown when heated. To make 
matters worse, the stains are different 
depending on the fabric. One, found 


Blood Material in 


> Rep BLoop material has been dis- 
covered in very primitive animals, 
protozoa. 

Hemoglobin may be much more 
widely distributed in this large divi- 
sion of the animal kingdom, say Drs. 
D. Keilin and J. F. Ryley of Cam- 
bridge University’s Molteno Institute. 
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remained sweet for about 20 days at 
50°F. 

The results of the experiments re- 
ported may have considerable appli- 
cation in the dairy industry. At an 
insignificant cost, cows can be supplied 
with a vitamin K precursor and thus 
produce milk which will maintain a 
lower bacterial count and remain 
sweet longer, especially during that 
period prior to pasteurization. This 
beneficial effect can be obtained with- 
out adulterating the milk. 


Causes Stains 


commonly on wool but also on silk 
and nylon, is called the “wool-sugar 
stain.” Once set by heat, this stain is 
not affected by any chemical. 

The other, called the “sugar-alkali 
stain,” comes on cotton, linen, acetate, 
rayon and other cellulose materials. 
This is encouraged to brown by al- 
kalis as well as by heat but it does not 
develop if the atmosphere is neutral 
or acid. It can be removed by acid 
spotting formulas commonly used in 
the dry cleaning industry. 

To keep the heat down below a 
temperature at which either of these 
sugar stains develops, the National 
Institute of Drycleaning recommends 
that dresses be “tumbled” at 120 de. 
grees Fahrenheit. 


Primitive Animals 


They proved spectroscopically that 


this iron-containing constituent so im- 
portant in human blood exists in small 
quantities in Tetrahymena pyriformis. 
In 1937 two Japanese scientists, T. 
Sato and H. Tamiya found it in Para 
mecium caudatum. 
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Careful Temperature Control 
Grows Transistor Crystals 


Germanium Crystals Touchy 


> Growinc precious crystals of ger- 
manium is as touchy as growing hot- 
house orchids. Both depend largely 
upon careful temperature control. 


To lick the temperature problem, 
engineers at Minneapolis-Honeywell 
Company got together with scientists 
at the Massachusetts Institute of Tech- 
nology. They created an electronic 
temperature control system to super- 
vise the heat aspects during the criti- 
cal crysta!-growing stage. 


The temperature must be just right 
if a good-looking crystal is to emerge 
from the molten metal. The whole 
process must be carefully handled if a 
crystal that resembles a quarter-pound 
stick of butter is the form desired. 
Otherwise, a six-inch-long carrot-like 
crystal may be the result. 


Germanium is the metal of which 
transistors are made. Transistors are 
rugged, revolutionary and pea-sized 
things that may replace the fragile 
vacuum tube such as you will find in 
your radio. Transistors do a better job 
than vacuum tubes, can withstand 
rough treatment and are more efh- 
cient. 

They now are going into smaller 
and lighter hearing aids and may 


wind up eventually in your television 
set. 


Lead mines in Missouri now supply 
the biggest part of commercial ger- 
manium to American manufacturers. 
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It comes as an oxide that reacts with 
hydrogen to yield germanium powder. 


The powder is melted and heated 
to about 1,800 degrees Fahrenheit as 
the first step in the crystal-forming 
process. Then it is cooled about 90 
degrees and a small “seed” of germa- 
nium is touched to the surface of the 
molten metal. 


A crystal begins forming on the 
seed. As it forms, the crystal is drawn 
slowly from the molten metal. 


Scientists at Bell Laboratories get 
a crystal having roughly a square 
cross-section by watching the tempera- 
ture closely and by rotating the crys- 
tal slowly as it forms. If this is not 
done, the crystal may grow lopsided. 


A single crystal of germanium is 
desirable for transistors because it 
makes the transistors interchangeable. 
That is, one transistor can be substi- 
tuted for another in a given circuit. 


The first transistors were made of 
many small crystals of germanium 
stuck together. But sometimes the 
manufacturing control was not ac- 
curate enough to permit the crystals 
to be switched around in the circuit 
without redesigning the circuit some- 
what. 

Scientists discovered this was be- 
cause germanium was in its “poly- 
crystalline” form. By using a large 
single crystal, scientists got around 
the problem. 
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High School Students 
Prepare Science Projects 


Youth Turns to Science 


* At THis time of the year all over 
the United States students are work- 
ing on science projects, either expres- 
sions of newly discovered interests or 
summaries growing out of hobbies 
that they have followed since grade- 
school days. 

Many high school seniors are pre- 
paring their entries for the thirteenth 
Science Talent Search. Reports on ex- 
perimental work that they have car- 
ried out will form part of the evidence 
of their interest in science which will 
be considered, along with the scores 
they make on the Science Talent Search 
examination. An early start on a proj- 
ect, many young people find, allows 
time for fo'lowing up the unexpected 
leads that frequently turn up in re- 
search work. 

Science Fairs are absorbing the en- 
ergies of many of the younger science 
students. By preparing exhibits for a 
local show held in one school or one 
city, students learn intensively about 
the subjects of their choice. They find 
out how to present the material that 
interests them in such as to 
make it interesting also to those who 
come 


way 


to see. 


Winning exhibits in local fairs may 


be entered in the National Science 
Fair, to be held in May, 1954, in La- 
fayette, Indiana, under the auspices of 

Purdue University. This will be the 
fifth national fair. Forty-one areas, 
scattered from coast to coast, have al- 
ready reserved space for their winners 
in this event. 

Science Fairs have become a recog- 


nized and valuable part of the tech- 
nique of teaching experimental sci- 
ence. Students learn by doing. Teach- 
ers and scientists who help stage them 
and take part in the judging are en- 
thusiastic about the quality of work 
brought in by the youngsters. 

Science Clubs of America is the or- 
ganization which brings together the 
professional scientists and the schools, 
to further the interests of both. Young 
people with a bent toward science thus 
learn what the opportunities for 
scientific work are and colleges, re- 
search institutions and industries find 
recruits for the scientific work they 
carry on. 

Through the medium of the science 
fairs, teen-agers find an outlet for their 
creative energies. Not all, of course, 
will become research scientists, but in 
this scientific age everyone needs to 
know something about the ways of 
science. Among any group of students 
there is a chance of finding a future 
Nobelist, but there is a certainty that 
some of the group will become sa'es- 
men and purchasing agents, techni- 
cians, artisians and consumers. All of 
these must work with materials which 
are the products of science, and they 
must understand present-day technol 
ogy. It is to be hoped that among the 
number there will also be teachers of 
science. The need for well-trained 
science teachers for the future is acute. 

As examples of the work done by 
teen-age students, CHEMISTRY is print- 
ing pictures of students’ exhibits and 
reports of research projects from Sci- 
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> THE LEARNING ability of hamsters 


was the Science Talent Search project in 


1952 studied by John Robert Seaman, Oceanside H. S., whose home is in 


Baldwin, N.Y. 


ence Service’s archives of Science Tal- 
ent Search and National Science Fair 
entries. These are intended as points 
of departure for young scientists think 
ing up ideas for their own projects. 
Although the projects shown here 
are on the edge of chemistry strictly 
interpreted, the editors of CHEMISTRY 
magazine feel that some of the most 
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significant work in science is being 
done in the inter-science fields, and 
that “everything is chemistry at the 
molecular level.” 

John R. Seaman undertook for his 
project a painstaking study of learn- 
ing ability and memory loss in Syrian 
golden hamsters, furry little rodents 
widely used as laboratory animals. 
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> THE ELECTRONIC computer whose ability to add. subtract and multiply, 
shown by its builder, Robert T. Braden of Princeton, N.]., was his 1952 Science 
Talent Search exhibit. 


For the project, woodworking classes 
at Oceanside High School built a 
maze of a standard design for animal 
testing. Food is at the center of the 
maze. Male hamsters, John’s tests 
showed, learn faster and forget more 
slowly than the females. He hopes 
later to test effects of other environ- 
mental influences such as heat, cold, 
thirst, light and darkness. 

Robert T. Braden aspires to be a 
mathematical physicist. His winning 
project report, “Constructing Logical 
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Truth Tables with Punched Card 
Machinery,” discusses the application 
of computing machines to problems 
of logic. When Robert first became 
interested in computers several years 
ago, he found he needed to know ad- 
vanced mathematics. So, he bought a 
college textbook and studied calculus 
on his own. He has built an electronic 
computer that can count up to 15, 
and never makes mistakes. But, he 
doesn’t limit himself entirely to high 
er mathematics. When his family built 
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> How To crow seedlings in nutrient solutions without soil was demonstrated 
as her 1952 Science Talent Search project by Mary Barbara Boat of Poughkeep- 
sie, N.Y. 


a new home recently, he did the wir 
ing. He has won prizes for scholar- 
ship in math and science, and a good 
citizenship honor award. 

Mary B. Boat would like to be a 
botanical researcher, and already has 
conducted experiments in growing 
radish seeds without soil. She found 
that superior seedlings can be pro- 
duced by such soil-less culture, known 
as hydroponics. Mary’s interests ex- 
tend beyond botany. She has built 
scale model rubber-powered airplanes, 
made a crystal radio set at the age of 
13, and has taught classes in aviation 
and weather. She also paints, plays 
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the violin, and referees basketball 
games. 

Louise Schmir is ambitious to be a 
mathematics teacher, and already she 
has made the subject her principal 
interest. Her hobby, she says, is study- 
ing “the logical foundations of geo- 
metry and algebra,” and reading col 
lege math books. Her trip-winning 
project involved interpreting certain 
basic concepts of geometry. In addi 
tion to her interest in mathematics, 
Louise has attended lectures at the 
N.Y. Academy of Medicine, won a 
contest for French-born students, and 
become a member of Arista. 
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> INTERESTED spectators make “Soap Film Experiments with Minimal Surfaces” 
as they try out the project of Louise Schmir of Taft H.S., New York City, 
shown at the 1952 Science Talent Institute. 


At the Science Talent Institute held 
in Washington when these and the 
rest of their year’s 40 trip winners 
showed the projects they had brought 
with them, visitors of all ages were 
interested in Louise’s exhibit. From 
had fashioned the frames 
which, dipped in soap solution, al- 
lowed the minimal surfaces to form. 


wire she 


Plane and solid geometry acquire new 
meaning when intersecting planes or 
odd-shaped curves explain themselves 
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in such a medium. 

Projects such as these are only a 
sample of the exhibits teen-age boys 
and girls are constructing for Science 
Talent Search entries, for Science Club 
meetings and for Science Fair com- 
petitions today. If your class or club 
would like more information about 
worthwhile science activities, 
write Miss Margaret Patterson, Secre- 
tary, Science Clubs of America, 1719 
N St. N. W., Washington 6, D.C. 


these 
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To Determine Methods 
For Growing Crystals 


by Bernarp Weiss, 11th S.T.S. 


>THE MAIN purpose of the experi- 
mentation described in this report is 
to determine the effects of varying 
certain conditions under which micro 
crysta!s may be formed by the evap- 
oration of a solution, in order to be 
able to obtain satisfactory dry slides 
of the micro crystals. 









Up to now, much of the work I had 
done with micro-crystallization was 
observed while the crystals were form- 
ing from a saturated or supersaturated 
solution. When the solution had evap- 
orated, the dry crystals were usually 
not fit for further study because they 
had been broken, imperfectly formed, 
or too opaque for microscopic exam- 
ination. If, however, satisfactory dry 
slides cou'd be obtained, they would 
serve as permanent samples of the 
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Acetyl-Salycilic Acid 


constant state of vibrating motion. 
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Slides of Perfect Micro-Crystals 





>Formep from 6 drops of saturated 
solution that crystallized while in a 


crystal forms, and they could be easily 
stored. For my project, I attempted to 
obtain these dry slides by adapting 
some of the methods used in com- 
mercial crystallography for use in 
micro-crystallization. 

Before I could use these methods to 
achieve this end, I had to determine 
the effects they produce. I first put 
rings of asphaltum varnish with an 
average diameter of 3” on twenty 
blank microscope slides with the aid 
of an improvised turntable. These uni- 
form rings of hardened paint served 
as a confined space in which the crys- 
tallization was to take p!ace, and they 
are also a necessity for mounting the 
slides in an air medium without crush- 
ing the crystals. 


In placing the solution on a slide, it 


Alum 


> Formep from two drops of a sat- 
urated solution. 





































































































Ammonium Chloride 


> Born crystal formations were found on the same slide. The crystals were 
grown from two drops of a dilution containing one part saturated solution to 


nine additional parts of water. 


was necessary to spread the solution 
with a glass rod till it covered the en- 
tire space as a result of the combined 
forces of its adhesion to the asphaltum 
ring and its cohesion. Thus, the solu- 
tion would cover the entire space even 
after the evaporation of most of it re- 
duced its volume. 

Throughout my experimentation I 
used a medicine dropper which de- 
livered 23 drops per cubic centimeter, 
and the crystals were allowed to form 
at a constant temperature of 68 de- 
grees Fahrenheit in relatively dry air. 

The first method I experimented 
with and which proved the most use- 
ful, was the use of varying amounts of 
solutions of different strengths in a 
confined space on a slide. For this ex- 
periment, a solution of potassium 
iodide will form recognizable crystals 
in a wide range of dilutions due to its 
high solubility in water. 

The second method whose results 
had to be determined, was that of 
keeping a crystallizing solution in a 
constant vibrating motion. This tech- 
nique was meant to simulate the meth- 
od of stirring the solution, which is 
used in commercial work. For this ex- 
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periment, potassium iodide was first 
used in a saturated solution and then 
in a dilution consisting of one part 
saturated solution to nine parts of 
water. Water was the only solvent 
used in all my experimentation in 
this project. An apparatus was em- 
ployed to vibrate the slides while two 
drops of each solution were crystalliz- 
ing on each. 

The third method employed was 
that of “seeding.” In industry, this 
process is used in order to increase 
the size of a crystal by constantly trans- 
ferring it to a fresh saturated solution. 
Besides increasing the size of a crys- 
tal, however, seeding allows an im- 
perfect crystal to figuratively “heal” 
itself because of the fact that the im- 
perfectly formed sides will grow much 
faster than the other sides when the 
crystal is placed in a saturated solu- 
tion. With these possible results in 
mind, the following experiment was 
performed to find if it would have the 
same effect on the micro-crystalliza- 
tion of potassium tartrate. 

A dry slide of potassium tartrate 
was prepared by allowing three drops 
of a saturated solution to evaporate. 
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Sodium Tetraborate 
> Formep from a dilution consisting 
of 4 parts of saturated solution to 1 
part additional water which crystal- 
lized in @ state of vibrating motion. 


To this dry slide was added two more 
drops of the saturated solution. When 
that solution had evaporated, two 
more drops of a saturated solution 
were added and this procedure was 
repeated until the micro-crystals could 
no longer be observed under a micro- 
scope successfully. 


In the experimentation with the 
crystallization of various dilutions of 
potassium iodide used in varying 
amounts in a confined space on a 
slide, the accompanying results were 
apparent. (See Table) 

The results indicate that the size of 
the crystals and the number of crystals 
on each slide is dependent on the 
amount of solute and not solvent 
placed on a limited area of a slide. 

When potassium iodide was allowed 
to crystallize while the slide was in a 
state of vibrating motion, the only 
noticeable result was that the crystals 
produced by this method were many 
times smaller than those produced by 
crystallization in an undisturbed state. 

After each seeding of the potassium 
tartrate solution, the crystals became 
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Potassium Bitartrate 
> Foren from a dry slide of crystals 
grown from 2 drops saturated solu- 


tions and seeded 3 times with 2 drops 
of saturated solution. 


Size of 
Crystal 


No. of 
Crystals 


As the concen- 
tration of 
solute in the 
solution de- 


creased Decreased Increased 


As the concen- 
tration of 
solute in the 
solution in- 

creased 


Increased Decreased 


As the amount 
of solution 
on the slide 


decreased Decreased Increased 


As the amount 
of solution 
on the slide 
increased 


Increased Decreased 


larger and there was a greater num- 
ber of perfect crystals formed. 
Using the information gained by 
previous experimentation, a slide of 
perfect micro-crystals of potassium tar- 
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Sodium Thiosulphate 
> Formep from two drops of a dilu- 
tion consisting of 1 part saturated so- 
lution to 4 parts of additional water. 


trate was obtained in the following 
systematic manner. 


Step 1 


Method: Two drops of a saturated 
solution were spread over the con- 
fined space on a microscope slide and 
allowed to crystallize by the evapora- 
tion of the solution. 

Observation: The crystals formed 
were small, scattered, and imperfect. 

Plan for Step 2: Increase the size of 
the crystals by using a greater quan- 
tity of solution to be crystallized. 
Step 2 

Method: Varying amounts of a sat- 
urated solution from four up to ten 
drops were placed on a set of seven 
slides. 

Observation: Best results were ob- 
tained when seven drops of the solu- 
tion were allowed to crystallize. The 
size of the planes of each crystal which 
were not parallel to the slide were 
relatively large and thus didn’t permit 
the whole crystal to be focused under 
the microscope. 

Plan for Step 3: Seed the crystals 
obtained in Step | several times with 
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two drops of a fresh solution until de 
sirable results are obtained. In seed- 
ing, a thin film of solution is con- 
stantly added to the dry slide thus 
checking the growth of the surfaces 
of the crystal which are not parallel 
to the slide. 


Step 3 


Method: The slide of crystals ob- 
tained in Step 1 by the evaporation of 
2 drops of saturated solution is seeded 
with two additional drops. The pro- 
cedure is continued till desirable re 
sults are obtained. 


Observation: The best results were 
obtained when it was seeded three 
times with two drops of a saturated 
solution. Most of the crystals appear 
to be perfect and the growth of the 
planes that were not parallel to the 
slide has been checked. 

Proceeding in a similar manner, it 
is possible to obtain slides of perfect 
micro-crystals of many other chemi- 
cals. Herewith are a series of photo- 
micrographs taken of the dry slides 
of six chemicals. Since they did not all 
respond in a manner similar to potas- 
sium iodide, much more information 
was gathered which will be of further 
use in experimentation with 
chemicals. 


Vibration 

Keeping a solution which is crystal- 
lizing in a constant state of vibrating 
motion, tends to make the crystals 
either larger or smaller than they 
would ordinarily be if grown in an 
undisturbed state. In general, it de- 
creases the size of the crystals which 
have a relatively high degree of solu- 
bility in water, and it increases the 
size of crystals which have a re!ative- 
ly low degree of solubility in water. 


other 


CHEMISTRY 









“on 
hus 
aces 


allel 


ob- 
n of 
~ded 
pro- 


were 
hree 
‘ated 
pear 
- the 
) the 


er, it 
rect 
1emi- 
hoto- 
slides 
ot all 
yotas 
ation 
irther 
other 


rystal- 
rating 
-ystals 
they 
in an 
it de- 
which 
F solu- 
es the 
ative- 
water. 


MISTRY 





OT — TS 





For The Home Lab 


by Burton L. Hawk 


> GryceroL, or glycerin, is found 
widely distributed in animal fats and 
vegetable oils. These fats and oils are 
composed of glycerides, which are the 
esters of glycerol and fatty acids, such 
as palmitic, stearic, and oleic acids. 
When these fats are hydrolyzed (or 
saponified ), glycerol is obtained. If the 
hydrolysis is carried out with acid, 
glycerol is obtained along with the 
above mentioned fatty acids, which 
are used in the manufacture of can- 
dles. If the hydrolysis is carried out 
with alkali, glycerol is obtained along 
with the sodium salts of the above 
mentioned acids, a mixture commonly 
known as soap. Thus glycerol is ob- 
tained as a by-product in the manufac- 
ture of candles and, to a larger extent, 
in the manufacture of soap. 


During times of peace, this source 
of glycerol is entirely adequate. But 
during times of war the demand for 
glycerol is much greater for use in ex- 
plosive mixtures, such as nitroglycerin. 
During World War I the excess glyc- 
erol was obtained by fermentation of 
sugars. In the presence of sodium sul- 
hte, certain types of yeast convert 
about 25% of the sugars into glycerol. 
During World War II, glycerol was 
obtained by synthesis from propene, 
which is obtained from petroleum. 
Basically, the propene is chlorinated to 
form 1, 2, 3-trichloropropane, which 
is then hydrolyzed to obtain glycerol. 
We are wondering how glycerol will 
be obtained during World War III! 
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Glycerol 


Preparation 


In the home lab, the easiest method 
of producing glycerol is by the saponi- 
fication of fats. Only we will consider 
soap as the by-product and glycerol as 
the main product. Even this method 
is rather difficult. Because the yield is 
small and the product impure, the 
preparation is not too practical for the 
home lab. Consequently, we offer this 
only as a demonstration experiment to 
illustrate an important process for 
your edification and, we hope, for your 
enjoyment. 

Place 12 grams of lard, cottonseed 
oil, or vegetable fat (such as “Crisco” ) 
in a large beaker. Prepare a solution 
of 3 grams sodium hydroxide in 15 cc. 
of water and add it to the beaker along 
with 12 cc. of ethyl alcohol. Fill an 
ordinary saucepan about one-half full 
of water and immerse the beaker in 
the water. Heat the saucepan on the 
stove so that the water boils gently. 
Stir the contents in the beaker from 
time to time. If the mixture becomes 
too thick, add a little water. Continue 
heating on this improvised water bath 
for one hour. 

Our next step is a salting-out proc- 
ess. Prepare a concentrated salt solu- 
tion and add approximately 100 cc. to 
the soapy mixture in the beaker. Stir 
well and allow to cool. Then filter off 
the particles of soap. The glycerol is 
present in the filtrate. 

Neutralization is next in order. 
Drop a piece of blue litmus paper in 
the solution (the filtrate). Stirring 
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constantly, add hydrochloric acid, 
drop by drop, until the litmus paper 
just turns pink. 


Finally, we must separate the gly- 
cerol from the salt. To do this, evap 
orate the solution to dryness, using 
the improvised water bath described 
above, or one of your own design. 
Add 15 cc. of absolute ethyl alcohol to 
the residue. Stir thoroughly, then al- 
low the solid matter to settle. Care- 
fully pour off the clear alcohol solution 
and again evaporate to near dryness. 
The residue remaining is glycerol. 
Reactions 

When glycerol is dehydrated, acro- 
lein is formed. Place one gram of 
powdered potassium bisulfate in a dry 
test tube and add about 6 drops of 
glycerol. Heat the mixture for a few 
moments and smell cautiously. The 
pungent, irritating odor indicates the 
presence of acrolein. 


Prepare a solution of borax and 
color it blue with litmus. Upon the 
addition of g'ycerol, the solution turns 
pink. This is due to the presence of 
boric acid which is liberated from the 
borax by glycerol. 


Glycerol is readily oxidized. Place 
a drop of glycerol in a metal pan. 
Sprinkle a “pinch” of finely powdered 


potassium permanganate on top of it. 


>» THE BIGGER you are, the better you 
can stand radiation, from X-rays to 
atom bombs. This appears from 
studies by Drs. W. M. Court Brown 
and R. F. Mahler of the Postgraduate 
Medical School of London, England. 
They find that the larger the per- 
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Bigger Persons Stand Radiation Better 








The oxidation is so rapid that the 
mass is ignited and burns with a blue 
flame. Use only small quantities and 
keep your face away. 

In aqueous solution, the oxidation 
products of glycerol are quite numer- 
ous. For example, hydrogen peroxide 
in the presence of ferrous sulfate, 
forms first glyceraldehyde and then, 
as further oxidation proceeds, 3-hy- 
droxy -2-oxopropanal, 2-oxopropanal, 
oxalic acid, formic acid, and carbon 
dioxide. 

Uses 

The properties of glycerol make it 
useful for many purposes. Because it 
is non-volatile and hygroscopic, it is 
used in printing inks, inking pads, 
and in tobacco to keep it moist. Be- 
cause of its sweet taste, it is used in 
confectionery, beverages, and pre- 
serves. Because of its softening effect, 
it is used in cosmetics, lotions, liquid 
soaps, etc. Because of its low freezing 
point and solubility in water, it is 
used as an anti-freeze in automobiles. 
The trinitrate of glycerol (nitroglyc- 
erin) is used in the manufacture of 
dynamite. The esters of glycerol are 
used as emulsifying agents, synthetic 
resins and waxes. 


From hand lotions to dynamite, 
here is one by-product that really pays 


off! 





son, in weight and body surface area, 
the longer the period after irradiation 
before acute symptoms of radiation 
sickness set in. And the longer this 
period, cal'ed the latent period, the 
shorter is the period of acute symp- 


toms. 
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Insoluble Carbonates, 
Sulfides From Acid Sol. 






Analyzing For All the Elements 


Group II, a and b 


> THe HEAVIER elements of Group II 
a, beginning with calcium, are deter- 
mined as insoluble carbonates, after 
all the various sulfides of other ele- 
ments have been precipitated from 
the test solution. 

* The two lighter elements, beryllium 
and magnesium, behave differently 
and in some ways resemble elements 
of other families. Thus beryllium 
forms an insoluble hydroxide like 
third group elements. Magnesium 
forms very few insoluble compounds, 
and in that resembles the group of 
alkali metals. 


With Group II 4 begins the long 
‘ist of elements whose sulfides can be 
precipitated as insoluble compounds. 
This course of treatment is the classic 
method of qualitative analysis. 


The aim of this course is complete 
separation of each metal in turn from 
a solution which may contain many. 
After treatments which precipitate 
certain of the metals, there are addi- 
tional reactions which re-dissolve the 
precipitates, effect further separation, 
and finally produce each metal as a 
single compound. As convincing proof 
that the metal in the final compound 
is the one theoretically expected, one 
or more confirming tests then give re- 
actions which do not occur with any 
other element which might accident- 
ally have been left in the so'ution in 
course of analysis. 
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Analytical chemists rarely have to 
deal with solutions which contain a 
great variety of elements all at the 
same time. The tendency, therefore, 
has grown toward increasing the con- 
firmatory tests at the expense of the 
separation methods. The variety of 
specific reagents which form brightly 
colored compounds with single metals 
is constantly increasing. Microchemi- 
cal and semi-micro techniques also 
favor the trend toward many reagents 
and quick, specific tests. 

Prejudice against hydrogen sulfide, 
on account of its rotten-egg odor and 
the real danger of poisoning from its 
use, has led to elaboration of new 
analytical systems based on other re- 
agents. Newer aims of analytical sep- 
arations which have resulted from ex- 
perience with uranium ores and fis- 
sion products have resulted in re- 
evaluation of old analytical techniques. 


The present series of articles on the 
clements by groups, which began in 
the September issue of CHEMistrY, is 
not planned as a course in chemical 
analysis. Rather, it is an attempt to 
gather together both old and new 
analytical tests as they apply to the 
individual elements. 


Many elements do not appear in 
the usual school courses on analytical 
chemistry. This is practical, as many 
rarely occur and some would make 
time consuming complications in the 
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course, as they did for their discover- 
ers in the first place. 

But, as a matter of interest, the ar- 
ticles appearing here each month will 
point out some of the tests that would 
be appropriate if each of the reactive 
elements should turn up in the ana- 
lyst’s test-tube. 

Beryllium 

Beryllium was a chemical curiosity 
as the element whose ores were preci- 
ous stones, until interest in its nuclear 
properties forced attempts at finding 
additional sources of this rare element. 
Further experience with it has shown 
that the compounds of beryllium are 
exceedingly poisonous, although by 
use of suitable precautions they may 
be handled in industrial processes with 
lessened risk. Beryllium will precipi- 
tate from alkaline solutions along with 
aluminum, as its hydroxide is thrown 
out of solution by potassium, sodium 
or ammonium hydroxides or by am- 
monium sulfide. Differences in solu- 
bility can then be used to separate 
beryllium and aluminum hydroxides. 
A newer reagent is 8-hydroxyquinol- 
ine, which will precipitate aluminum, 
as well as iron, from solution, leaving 
the beryllium. This can then be pre- 
cipitated by ammonium hydroxide 
and dried to give the oxide. A con- 
firmatory test for beryllium calls for 
quinalizarin (1,2,5,8-tetrahydroxy- 
anthraquinone) which, followed by 
sodium hydroxide gives a blue color. 
If magnesium is present, add bromine 
water. The color with beryllium will 
persist. Beryllium can be purchased 
in the form either of metal or of sev- 
eral salts. It can be obtained from the 
coating inside certain fluorescent elec- 
tric light tubes. Extreme care in han- 
dling it should be observed by persons 
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inexperienced with it, as chronic in- 
juries, difficult to heal, may result 
from contact with very small amounts 
of beryllium compounds. 
Magnesium 

Magnesium has in recent years be- 
come famous as the light metal ob- 
tained from sea water. An earlier use 
for it was in the form of wire or foil, 
to be burned for its white, highly ac- 
tinic light, for flashlight photography. 
Its readiness to burn and its lack of 
structural strength are drawbacks to 
the use of pure magnesium, but it will 
combine with aluminum to form very 
useful light alloys which do not have 
these disadvantages. Magnesium fails 
to give a precipitate with any of the 
classic reagents of qualitative analysis, 
It does not even give a color to the 
Bunsen flame, although it can be ree- 
ognized, of course, in the spectroscope. 
Although precipitates of magnesium 
oxide, hydroxide and carbonate can 
be made to form under some condi 
tions, the compound that is relied 
upon to give the characteristic test for 
magnesium is magnesium ammonium 
phosphate. This compound crystallizes 
slowly from solution, and its forma 
tion is hastened by scratching the in 
side of the test tube with a glass stir- 
ring rod. Lines of small crystals will 
form where the rod has rubbed the 
glass. Formation of the same com- 
pound is used as a test for the phos- 
phate radical, by adding magnesium. 
Calcium 


Calcium is the common member of 
the IIa group. It is found in limestone 
and its many commercially useful pro- 
ducts. The compounds of calcium are 
typical of the heavier elements of the 
group also, and chemical separation of 
calcium, strontium, barium and 1a 
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Group II. Elements in Test Reactions 





Prec. with sodium phosphate 
Orange-red flame 

Brilliant red flame 

Green flash in flame 


Alpha radiation, half-life 1590 yr. 


IIa. HCl HeS (NH,)2S (NH,)oCO, 
Mg —_-_ — -- 

Ca —_- — — CaCOsz 

Sr —_- — —- SrCO, 

Ba a i BaCOsz 
Ra —_-_ — — RaCO, 
IL.b. 

Zn —_- — ZnS — 

Cd —_-_ — CdS a 

Hg HgCl — HgS -- 


dium is difficult because the proper- 
ties of their compounds are so similar. 
This group of elements comes down 
together as the carbonates in the last 
step of precipitation in the qualitative 
analysis scheme. The mixed carbon- 
ates are then dissolved nitric or 
acetic acid. If calcium, strontium and 
barium are all present, the heavier are 
precipitated first. Calcium is precipi- 
tated after the others by adding oxalic 
acid. Confirmation is usually made by 
flame test, or by spectrum. The flame 
color given by calcium salts is orange- 
red. 

Strontium 


Strontium is intermediate in prop- 
erties between calcium and barium. 
Four kinds of insoluble salts are com- 
monly used in separation of the Group 
Ila or alkaline earth elements. These 
are the carbonates, the chromates, the 
sulfates and the oxalates. Strontium 
salts stand midway in each set. Dif- 
ferences between the three carbonates 
are not great. The chromate and sul- 
fate of calcium are comparatively the 
most soluble, the corresponding com- 
pounds of barium are very insoluble. 
Therefore barium is usually precipi- 
tated first from a solution of mixed 
alkaline earth elements, usually from 
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acetic acid solution, as the chromate. 
From the filtrate the strontium and 
calcium are precipitated again as car- 
bonates by adding ammonia and am- 
monium carbonate, these carbonates 
are again dissolved in acetic acid, and 
from this solution the strontium is 
precipitated as sulfate by adding am- 
monium sulfate. This leaves the cal- 
cium in solution, to be precipitated as 
the oxalate, as described above. Stron- 
tium is best known for the vivid red 
color its salts give to the flame. Red 
fireworks and signal flares owe their 
color to this uncommon element. 
Barium 

Barium is precipitated first from a 
mixture of alkaline earth elements, as 
described above. While barium chro- 
mate is most convenient for the type 
of separation used when calcium and 
strontium are also present, the insolu- 
bility of barium sulfate is also strik- 
ing. A solution of barium chloride is 
therefore used as a reagent to test for 
the sulfate radical. The flame test char- 
acteristic of barium is a flash of green, 
but the flame color is much weaker 
and more fleeting than the red of 
strontium or the orange of calcium. 
Radium 

Radium is so much like barium in 
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its chemical reactions that barium is 
usually used to “carry” the rare radio- 
active element through separation re- 
actions. Beyond this, the methods of 
determining radium are completely 
different from the usual chemical pro- 
cedures. One method is to measure the 
amount of the emanation radon (Ele- 
ment 86) given off in a certain length 
of time, such as 12 hours, after the 
sample has been fused to remove the 
radon which had accumulated in it 
earlier. Instruments similar to Geiger 
counters register and add up the rec- 
ord of alpha particles set free by atomic 
disintegration of radium. Quantities 
of radioactive material are sold on the 
basis of their activity. 

II b. Zinc, Cadmium, Mercury 


Zinc is usually determined as the 
white zinc sulfide precipitated from 
neutral solution. Zinc oxide and hy- 
droxide are both white and both in- 
soluble in water. Zinc oxide character- 
istically turns yellow when heated and 
white again when cooled. Traces of 
zinc may be extracted by dithizone 
(diphenylthiocarbazone). Addition of 
diethyldithiocarbamate makes the re- 
action more selective. 


Cadmium 


Cadmium compounds are much like 
those of zinc, with the usual differ- 
ences due to its greater atomic weight. 
Cadmium sulfide is yellow instead of 
white. It is the compound used to rec- 
ognize the cadmium cation. If cad- 
mium and zinc should be found in 
the same solution, cadmium would 
precipitate as sulfide from a more acid 
solution than would zinc. 


Mercury 


Mercury forms two classes of com- 
pounds with distinctly different chemi- 
cal properties. Mercurous compounds 
are more like the corresponding com- 
pounds of silver, while mercuric com- 
pounds resemble those of zinc and 
cadmium. Mercurous chloride forms 
a white insoluble precipitate which 
becomes gray and then black on stand- 
ing, when hydrochloric acid is added 
to a solution containing mercury in 
the lower oxidation state. Mercuric 
ions in acid solution are precipitated 
by hydrogen sulfide. The black mer- 
curic sulfide precipitate is not dissolved 
by ammonium sulfide. 


Dye Shows Stresses in Water 


> How tTurBucence can hold back a 
submarine or the hull of a surface 
boat can be seen better by use of a 
new dye in the water. 


Onset of turbulence can be seen 
when the dye, dropped into the water, 
streaks through the test tank with 
currents set up by the boat. The dye, 
“milling yellow,” is found ideal for 
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the experiments by Fred N. Peebles, 
assistant professor of chemical engi- 
neering at the University of Tennes- 
see, Knoxville. 

The dye is cheap, plentiful and does 
not readily spoil either by aging or by 
reacting with other materials with 
which it comes in contact during the 
tests. 
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Scientists Discover Minerals 
Over Three Billion Years Old 


How Old is the Earth? 


by Horace Lortin 


> THE EARTH is at least three and a 
half billion years old. That is how 
long it has been since this planet was 
formed either from fiery gases torn 
from the sun or by the accumulation 
of numberless particles of space dust 
drawn together by gravitational force. 
These represent the two most gener- 
ally accepted theories of the earth’s 
formation. 

Scientists have dated the age of the 
earth with a precision nothing short of 
astounding, when you consider the 
enormous difficulties of the task. They 
have read the secrets buried in the 
rocks. 

Man’s knowledge of radioactivity 
offers the key to understanding the 
age of the earth, for radioactive ele- 
ments act as universal atomic ca!en- 
dars. 


Radioactive elements each cast out 
sub atomic particles at very constant 
rates, and this causes them to change 
eventually into different substances. 
For example, as uranium gives off 
alpha- and beta-particles it eventually 
changes to lead. 

As the rates of “decay” of radio- 
active elements have been determined, 
scientists are able to figure how old a 
given rock is by comparing the pro- 
portion of radioactive elements in it 
with the end products of their decay. 


The oldest rock dated by radioactiv- 
ity so far is about 3,500 mil'ion—three 


Octoser 1953 


and one-half billion—years old, from 
Manitoba, Canada. Other ancient min- 
erals dated by measuring “decay” of 
radioactive elements were from rocks 
in: Bikita Quarry, Southern Rhode- 
sia, 3,300 million; Jakkalswater, South 
Africa, 2,400 million; Ingersoll Mine, 
South Dakota, 2,100. 

On the basis of these measurements 
and other supporting facts, scientists 
now set the earth’s age as between 
3,500 and 5,300 million years. 

No competent scientist, however, is 
ready to lean back in his chair and say 
the actual time of the earth’s forma- 
tion has now been pin-pointed beyond 
need of further correction. Scientists 
in research centers are at work con- 
stantly to date more minerals with 
radioactive elements and to check and 
perfect their techniques of radioactiv- 
ity dating. 

Here, in broad outline, is how one 
of the radioactivity dating systems, 
uranium-lead, works. 

A given amount of the uranium 
isotope, U-238, will “decay” at such a 
rate that, at the end of 4,300 million 
years, one-half of its mass will be 
changed to lighter radioactive ele- 
ments, all decaying eventual!y into a 
stable lead isotope, Pb-206. The time 
needed for this amount of the original 
U-238 to decay is called its “half-life.” 

At the time of formation of a ura- 
nium containing mineral, the U-238 
particles imprisoned in it start to de- 
cay, and the decay products to accu- 
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mulate. The geologist or geophysicist 
who studies this mineral billions of 
years later measures the proportion of 
U-238 in it to the end product of its 
Pb-206. 

With this information at hand and 
knowing the half-life of U-238, the 
scientist can then calculate the time 
that must have passed for the lead, 
Pb-206, to have been created from the 
decomposition of the mother U-238. 
The figure derived represents the age 
of the mineral. 


decay, 


Of course, the actual procedure is 
not nearly so simple as this outline 
might lead you to believe. The pres- 
ence of other decomposing radioactive 
elements in the same rock, for in- 
stance, may greatly complicate the 
task. A purely practical difficulty in- 
volved is finding appropriate radio- 
active minerals in sufficient mass to 
run the necessary chemical and physi- 
cal tests on. 

About one four-hundredth of ordi- 
nary uranium is the isotope U-235, 
which has a half-life of 707 million 
years. Another lead-producing radio- 
active element usually present in the 
rock samples is thorium, with a half- 
life of 14 billion years. Naturally, if 
the lead formed at different rates of 
decay by these extra elements is not 
taken into account, calculations from 
U-238 decay might be way off the 
track. 

Fortunately for students of rock- 
dating, the leads produced by U-235 
and thorium are not the same as the 
end-product of U-238. The lead of 
U-238 has an atomic weight of 206 
(Pb-206); U-235 decay yields Pb-207; 
and thorium, Pb-208. 

These different lead isotopes can be 
determined separately, so they will not 
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lead to errors in the U-238-Pb-206 cal- 


culations. 

Techniques worked out since the 
development of the uranium-lead de- 
terminations outlined above are actu- 
ally taking advantage of the mixture 
of radioactive minerals distributed in 
granite or similar rocks to get better 
results. 

By the older methods, a sufficient 
concentration of necessary radioactive 
minerals was extremely hard to find, 
thus limiting greatly the number of 
age determinations that could be made. 
Checks on these determinations were 
very difficult to do. 


By the newer techniques, though, 
very small quantities of radioactive 
minerals distributed through a gran 
ite rock can be measured and the rock 
dated. With the newer techniques 
many different radioactive substances 
can be analyzed from the same samp'e 
—thorium, uranium, lead, rubidium, 
strontium and potassium — each a 
check on the other. 

This is made possible by the separa- 
tion of minute amounts of pure end- 
products by ion-exchange resin col- 
umns and their accurate measurement 
with the isotope-dilution method and 
the mass spectrometer. 


The resin columns can extract the 
smallest amount of a given element 
from a large mass of crushed granite. 
This tiny bit of material—too small to 
be measured alone—is added to a 
known quantity of an isotope of the 
same element. The effects of this small 
addition are then comparatively easy 
to observe and measure with the mass 
spectrometer. 


This new method will allow more 
different rocks to be dated than before 
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was possible, because it is not restricted 
to highly concentrated ores. More sam- 
ples from a single rock can be meas- 
ured, too, thus affording a check. 

The oldest rocks dated so far were 
measured by rubidium-strontium de- 
termination, using the isotope-dilution 
technique. 

While knowing the absolute age of 
the earth is of great interest and im- 
portance to astronomers, geophysicists 
and geologists, there are many other 
vital uses for radioactivity dating. 

Up till the discovery of radioactiv- 

ity dating, geologists had to depend 
on very indirect methods to guess the 
ages of different rock formations. 
(Using indirect methods, early geolo- 
gists thought the earth was no more 
than 20 to 90 million years old.) The 


How 


» RapioacTivE cotton bursting from 
its boll on a living plant at the green- 
houses of the Department of Agricul- 
ture marks the culmination of a four- 
year attempt to learn how cellulose is 
formed. 

Dr. Glenn A. Greathouse when at 
the Engineering and Industrial Ex- 
periment Station, University of Flori- 
da, began in 1949 to force the plant 
world to give up the secret of making 
cellulose, basic material of cotton and 
of wood. Radioactive carbon-14 was 
chosen as the tracer to learn where 
the material for cellulose comes from 
and how the plant builds it. 

Working with a team of scientists 
from several Washington laboratories, 
Dr. Greathouse, now with the Na- 
tional Research Council, made _ his 
frst studies upon cellulose by a micro 
organism, Acetobacter xylinium. Food 
for this microorganism was radioac- 
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importance of radioactivity dating in 
clarifying this field can hardly be over- 
stated, 

Geologists have long known that 
continental structures are vastly differ- 
ent from oceanic basins. An intriguing 
hypothesis that continents gradually 
formed around a central “island” or 
nucleus of rock—a spot in Canada, in 
the case of North America—awaits 
testing by radioactivity dating. 

An economic application is seen in 
the dating of intrusive rock forma- 
tions, a source of mineral deposits. 

Science is steadily pushing aside the 
curtains that hide the history of this 
planet’s beginnings. Man’s discovery 
and mastery of the atomic calendar 
that marks off the days of eternity 
ranks as one of his supreme adventures. 


Cellulose Is Formed 


tive sugar synthesized by Dr. H. S. 
Isbell of the National Bureau of Stan- 
dards. Part of the work was done by 
the Harris Research Laboratories, a 
private research organization in Wash- 
ington. The Atomic Energy Commis- 
sion financed the basic research. This 
program resulted in enough informa- 
tion on how the plant takes up carbon 
to justify the shift from micro-organ- 
ism to the cotton plant. Here Dr. Neil 
W. Stuart of the U.S. Department of 
Agriculture joined the team, to help 
feed the radioactive sugar to the plant. 

Injecting sugar containing the ra 
dioactive carbon directly into the de- 
veloping cotton boll was found less 
effective in producing radioactive cot- 
ton than was feeding the sugar solu- 
tion into the juices of the plant stem 
at the time when the plant is using its 
own sugar most actively. 








Automatic Titration Finds 
One Part in Ten Million 


> An “ELECTRONIC NOSE” that can de- 
tect and measure the sulfur com- 
pounds in gases, an ability of great 
industrial and scientific value in chem- 
ical factory control, in personnel pro- 
tection, and in research on corrosion 
and odors, was described at the Amer- 
ican Chemical Society’s 124th national 
meeting. 

The Titrilog, as the device is called, 
can discern sulfur in concentrations as 
low as | part in 10,000,000, according 
to Henry Landsberg of the Consoli- 
dated Engineering Corporation, Pasa- 
dena, Calif. Edward E. Escher of the 
same company was co-author of the 
report. 


The problem of analyzing for sul- 
fur compounds, especially in trace 
quantities, has always been of great 
importance in a large number of in- 
dustries, the speaker said. This prob- 
lem is increasing in scope with the 
continuous strides industry is making 
in processing materials, many contain- 
ing sulfur compounds, even trace 
quantities of which are detrimental to 
efficient and economic operation. 

Likewise, the emphasis on safety, 
such as the odorization with certain 
sulfur compounds of nonodorous nat- 
ural gas for domestic use, and the 
monitoring of atmospheres for dan- 
concentrates of toxic sulfur 
compounds, has enlarged the problem 
of analysis. 


gerous 


The Titrilog, which is actually a 
chemical-electronic instrument which 
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Titrilog Monitors For Sulfur 


has a sensitivity far greater than that 
of the human nose, can record within 
20 to 30 seconds any changes in sul- 
fur concentrations, Mr. Landsberg 
stated. 

The operation of the instrument is 
based on a titration—that is, a determi- 
nation of the smallest concentration of 
a substance required to produce a 
given effect in another substance. In 
this case, the sulfur concentration is 
titrated with bromine. 

The bromine is electrolytically gen- 
erated in a solution in which the sulfur 
compounds are absorbed from the gas. 
A feed-back amplifying system con- 
trols the bromine generating current 
so that the rate of bromine generation 
is at all times equivalent to the rate of 
absorption of the sulfur compounds. A 
meter then records the generating cur- 
rent, which is always proportional to 
the sulfur concentration in the incom- 
ing gas stream being tested. 

Among the industrial applications 
of the Titrilog, it was said, are the 
following: 

In natural gas, to test the hydrogen 
sulfide concentration at removal plants, 
and to control the concentration of 
sulfur compounds when they are used 
in natural gas, which is odorless, asa 
warning agent for gas leakage. 

In personnel protection, the Titrilog 
may be used to monitor plant atmos 
pheres where sulfur compounds may 
reach toxic levels. The instrument is 
equipped with an alarm for this use. 
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As a catalyst protector, small tracers 
of sulfur compounds are often detri- 
mental to the efficiency of catalysts, 
agents used to speed up chemical proc- 
esses. The Titrilog can be used to 
determine the source of the sulfur, so 
that corrective steps can be taken. 

In air po!lution studies, a helicopter- 
borne Titrilog was used recently to 
determine concentrations in the vicin- 
ity of industrial stacks. 

In odor research, in a chlorophyll 













test, garlic and onion oils, both of 
which are sulfur compounds, were 
studied. The effectiveness of chloro- 
phyll in cutting down the odor was 
accurately measured by the Titrilog. 

The Titrilog itself is a rectangular 
unit 544 feet high, 22. inches wide, 
and 18% inches deep. The chart re- 
corder is mounted at eye level. Below 
it is the control panel. There is also a 
portable model weighing only about 
50 pounds. 


Bomb Gives Location of Wreck 


> A “potrLe-cap” bomb charged with 
four pounds of TNT may save many 
lives by helping the U.S. Navy quick- 
ly pin-point the location of a sinking 
ship or an unfortunate airplane that 
has plunged into the churning seas. 


The bomb, detonated underwater, 
acts as the alarm for the Navy’s new 
SOFAR network which listens 24 
hours a day for a rumble for help 
from anyone in distress in the eastern 
North Pacific Ocean area. 


SOFAR, meaning Sound Fixing 
and Ranging, has been tested success- 
fully in the Atlantic, but no perma- 
nent listening stations have been set 
up to cover that ocean yet. Listening 
stations monitor the northeastern Pa- 
cific Ocean from Oahu in the Hawai- 
ian Island group, and from Point Sur 
and Point Arena on the California 
coast. 


Described in Research Reviews by 
M. H. Sheehy, head of the SOFAR 
section of the Navy Electronics Lab- 
oratory, the bomb can be set off 1,500 
to 4,000 feet deep in the ocean. The 
adjustment is made in 500-foot steps 
by removing caps from the neck of 
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the bomb. The caps resemble those 
used to seal ordinary soft-drink bot- 
tles. 

The bomb explodes at the pre-set 
depth, scattering sound waves in all 
directions. The sound waves move 
out horizontally in great strength. It 
is these sounds that the SOFAR lis- 
tening stations hear. 

At the SOFAR station, a hydro- 
phone is submerged in the ocean to 
catch the sound, which rumbles weak- 
ly at first but which builds up to a 
sudden and abrupt climax. Mr. Shee- 
hy compared the sound to rolling ket- 
tle drums. The sound is charted on a 
graph and comes over a loud-speaker 
at the same time. By comparing the 
information on the graph at each lis- 
tening post, the location of a person 
in distress can be calculated. 

Background noises often are picked 
up by the sensitive underwater micro- 
phones. Peculiar bumping and scrap 
ing noises, which sound like furniture 
movers at work nearby, have been 
traced to spider crabs crawling over 
the hydrophone’s cage. Spider crabs, 
it seems, love to explore the mysteries 
of the underwater cages. 
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Thin as Paper But 
More Durable Than Metal 


> Paint has become so commonplace 
that few people realize what a remark- 
able commodity it is. Paint in the can 
remains liquid indefinitely but when 
spread on a surface it is transformed 
in a few hours to a hard durable coat- 
ing which protects and beautifies for 
many years. 

Although no thicker than a few 
sheets of paper, paint coatings are 
more durable than some metals at 
equal thickness, and paint protects 
billions of dollars in wood and steel 
structures and metal goods from decay 
and corrosion. 


The three principal components of 
paint are: pigments, oils or resins, and 
volatile thinners. Pigments impart 
color and opacity. Oils or resins bind 
the powdered pigment into an adher- 
ent coating, and the volatile thinner is 
used to adjust the consistency for 
brushing or roller coating. The thin- 
ner may be turpentine or a petroleum 
solvent, or it may be water as in latex 
paint. 


After the paint is applied, the thin- 
ner evaporates, and the coating be- 
comes “dry” by chemical and physical 
processes depending on the type of oil 
or resin it contains. Paints based on 
vegetable oils, such as linseed oil, 
change to the dry condition by chem- 
ical reaction between the oil and oxy- 
gen of the air. This is a slow process, 
Consequently oil paints may require 24 
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It Protects and Beautifies 


Reprinted from For Instance, American Cyanamid Co. 








hours to dry, and several days or even 
weeks to become hard. 


Drying time may be shortened by 
incorporating synthetic resins with 
vegetable oils, as in the manufacture 
of varnishes and alkyds. Resins are 
harder than oils and do not require 
reaction with oxygen, therefore paints 
made with varnishes and alkyds dry 
more quickly and are preferred for 
many purposes. 


Many of the new odorless wall 
paints are made with special alkyds 
and an odorless thinner developed by 
the petroleum industry. Rooms dec- 
orated with these wall paints may be 
occupied as soon as the paint is dry 
since there is practically no residual 
odor. 


Certain very fast drying synthetic 
resins are produced which do not con- 
tain vegetable oils. These resins are re- 
lated chemically to synthetic rubber 
and are made by a similar process. 
The process consists of reacting the 
raw materials for the resins in the 
presence of water so that the finished 
product is a dispersion of very small 
droplets of resin in water. 


The synthetic resin dispersion is re- 
ferred to as a latex because it looks 
like the milky juice called rubber 
latex which exudes from the rubber 
tree. Since resin latexes are synthetic 
products, a wide range in properties 
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can be obtained by varying the raw 
materials used for their manufacture. 


You are probably wondering why 
the tiny droplets of resin in the latex 
do not get together, or coalesce, to 
form a lump of resin. The reason they 
do not coalesce is that each droplet is 
surrounded by an extremely thin layer 
of a surface active agent. This layer 
may be no more than one molecule 
deep, therefore it may be disrupted if 
the resin droplets are crowded close 
together. 


Normally, there is sufficient water 
in the latex paint to prevent coales- 
cence, but when the paint is applied 
and about half of the water has evap- 
orated, the resin droplets become so 
crowded that they coalesce and form a 
strong continuous coating. 


The coating is dry as soon as the 
remainder of the water has evaporated 
because the resin does not require fur- 
ther chemical reaction to convert it to 
a hard durable condition. Latex paints 
have become quite popular because 
they are so easy to apply, they dry very 
quickly, and they are practically odor- 
less when dry. 


There are advantages to using water 
as the thinner and for cleaning 
brushes, rollers and paint splashes, but 
water poses problems for the paint 
manufacturer. He must protect his 
machines and paint cans from corro- 
sion by water. Also he must follow a 
carefully planned procedure to obtain 
a thorough mixture of pigment and 
water, then he must add the latex, 
taking care to prevent coalescence of 
the resin particles. 


Pigment manufacturers have pre- 
pared a selected group of pigments 
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suitable for latex or water based paints. 
This group includes water dispersible 
titanium dioxide to provide brilliant 
whiteness and good covering power. 
There is also a full range of colors for 
rich deep tones and delicate pastel 
tnts. 


The new architectural paints which 
protect and beautify American dwell- 
ings have become so familiar that even 
their technical terminology is passed 
across store counters. However, nu- 
merous industrial coatings perform 
their allotted tasks unheralded and 
unsung, yet they are essential to the 
efficient functioning of our complex 
life. 

Motors, radios, and electrical gad- 
gets produced each year require mil- 
lions of miles of wire, paper, and 
cloth covered with insulating coatings. 
Steel automobile bodies would rust 
beyond use in about a year without 
paint. Modern ships depend on paint 
to prevent marine organisms from 
fouling their bottoms, and salt water 
from converting them into unsafe 
rusty hulks. 


Beer in tin cans was not practical 
until a special coating was developed. 
Bakers’ pans no longer need greasing 
for each bake; a unique coating pre- 
vents bread from sticking. And the 
citations could be continued at great 
length. 


The products of the paint industry 
now exceed a billion dollars annually, 
but that is only one measure of their 
importance. They represent the com- 
bined efforts of technologists in the 
resin, pigment, thinner, and paint in- 
dustries to provide consumers with a 
truly remarkable commodity—paint! 
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New Products and 
Chemical Methods 


Copies of patents may be ordered by 
number from the U.S. Commissioner 
of Patents, Washington 25, D.C. Re- 
mit 25 cents by coin, money order or 
Patent Office coupon, but not stamps, 
for each patent ordered. 


Plant Growth Regulator 


> A cHEMIcAL compound which will 
either stimulate or impede the growth 
rate of a large variety of p'ants has 
been patented. 

The compound is one containing 
haloaryl sulfinic or thiosulfinic acids 
or their salts. The compounds con- 
taining under one percent of these 
acids work as growth stimulants or 
retardants. Higher concentrations 
than that so alter the growth char- 
acteristics of the plant that it dies. 
Such a compound thus can find use as 
a herbicide. 

The inventor is William D. Stew- 
art, Brecksville, Ohio. He assigned his 
patent, number 2,632,698, to the B. F. 
Goodrich Co., New York. 


The inventor says the compounds 
may be applied to seeds and tubers to 
stimulate germination and _ plant 
emergence or to inhibit sprouting or 
to stimulate development of roots. 
They may be applied to cuttings and 
transplants to stimulate root forma- 
tion and root growth. The com- 
pounds can reduce the number of 
set fruit or delay or prevent prema- 
ture drop of buds, leaves and fruit or 
fruit trees. 
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Patents in Chemical Fields 


Another use contemplated in the 
patent is for fortifying fertilizers and 
plant food. Leaf structure can be 
modified. The compounds will, it is 
claimed, induce parthenogenesis and 
thus aid in the development of seed- 
less berries and fruit. 


Remote Handling 

> An exTeNnvDED hand which pierces a 
protective shield around radioactive 
materials, so that an experimenter can 
manipulate the materials, has been in- 
vented. The simplest of the several 
versions of this invention consists of 
a horizontal tube which goes through 
the shield. Inside the container of 
radioactive materials to be worked 
with, tongs or jaws are attached to 
the end of the tube. At the other end 
is the manipulating handle. The 
mechanism for operating is installed 
inside the tube. It provides three- 
dimensional rotation of the tongs or 
jaws and requires little experience on 
the part of the operator for efficient 
handling. 

Inventor is Raymond C. Goertz, 
Elmhurst, Ill. He has assigned his 
patent, number 2,632,574, to the At 
omic Energy Commission. 


Body Armor of Nylon 


> An improvep body armor for use 
of troops in combat has been invented. 
It is made from about 12 to 15 layers 
of a tightly woven nylon fabric. Previ- 
ous attempts at providing a satisfac- 
tory armor, the inventor says, resulted 
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in some faults. If the layers were 
bound together over all parts of their 
surfaces, the result was too stiff to be 
comfortably worn. However, if they 
were cemented at only their edges, 
held tests showed, the armor puffed 
up to a bulky mass in the unbonded 
areas. This tended to restrict move- 
ment. In addition, water from rain 
accumulated between the layers. 


Russell W. Ehlers, Silver Spring, 
Md., the inventor, seeks to solve this 
problem by spot laminating the lay- 
ers. The spots are in a regular pattern 
so that the laminated areas are trans- 
versely aligned and are arranged in 
spaced rows extending over substan- 
tial portions of the area. Such a gar- 
ment is ballistically the equal of solid- 
ly laminated stiff armor plate and is 
also flexible enough for free move- 
ment. 


The patent, number 2,640,987, is 
assigned to the Department of the 
Army. 


Canned Milk Keeps Taste 


> A process for canning whole, fresh 
milk so that it does not have a cooked 
taste and will keep almost indefinitely 
in any climate has been invented. 


The process depends for its success 
on keeping the milk at various deter- 
mined temperatures for specific per- 
iods of time. 


The milk is first pasteurized at 163 
degrees Fahrenheit. Still at that tem- 
perature it is immediately homogen- 
ized. Meantime, the cans are being 
prepared for the milk with a chlorine 
spray, followed by jets of dry steam. 
Then the milk is delivered to the 
cans, still at the pasteurization tem- 
perature. 
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When the cans are almost full, jets 
of dry steam are directed against the 
tops of the cans. This keeps the milk 
at 163 degrees and pulls a vacuum in 
the cans. They are then immediately 
sealed. 


The sealed cans are deposited in 
baskets and moved to a sterilizer re- 
tort. Temperature around the cans is 
raised to 238 to 240 degrees in a per- 
iod of ten minutes. The cans are left 
in this hot atmosphere for 14 min- 
utes. Then a cooling process is begun 
which brings the temperature down 
to around 100 degrees in 10 minutes. 
An ice cooling tank then brings the 
temperature down to 50 degrees in 
an additional 15 minutes. 


The inventor claims that this pro- 
cess avoids cooking the milk, while 
at the same time raising its tempera- 
ture enough to destroy any bacteria. 
John C. Moeri, New Orleans, received 
patent number 2,642,363 for the pro- 


cess and he assigned it to Farm Fresh 
Milk Corp., Miami. 


Turbine Blades 
> Tue cate Robert H. Goddard, fath- 


er of the modern rocket, invented a 
method of cooling the high speed tur- 
bine blades of rocket engines where 
turbines are operated by blasts of com- 
bustion gas. 


The blades are made hollow and a 
stream of air flows through them. An 
air-collecting guide is provided for 
each blade. Patent number is 2,641,- 
040 and one-half the rights are as- 
signed by Esther C. Goddard, execu- 
trix, Worcester, Mass., to the Daniel 


and Florence Guggenheim Founda- 
tion, New York. 


A variation on the same theme is 
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another method of cooling turbine 
blades. Samuel B. Williams, Detroit, 
does the job with several small air 
passages close to the blade’s surface. 
He assigned his patent, number 2,- 


641,439, to the Chrysler Corp. 


Meat Flavoring 


> A quick method for imparting a 
hickory smoke flavor to meat or meat 
patties has been invented. The meat, 
cut into portions, is loaded onto a 
rack. The rack moves along a track 
into a room where the meat is sub- 
jected to a quick burst of intense heat. 
This draws the meat’s juices to the 
surface 


The heating room’s atmosphere is 
thickly impregnated with hickory 
smoke. The inventor, Leland C. Park- 
er, Elmira, N. Y., claims that the de- 
sired flavor will go into the meat 
juices. Immediately after the heat 
treatment, the meat passes into a quick 
freezing room. This process seals in 
the flavor. The heat job has been so 
quick that all except the surface of 
the meat is still raw. Patent number 
2,641,544 was issued. 


Radiographs in Color 


> Your next X-ray picture may be 
made “in glorious color” because in- 
ventor Bernard M. Fine of Lynn, 
Mass., was irked at the failings of 
black-and-white radiographs. 


Mr. Fine points out that ordinary 
radiographs sometimes are inadequate 
when the surgeon is searching for 
slivers of non-metallic glass or other 
small particles embedded in the flesh. 
Frequently a glass particle does not 
stand out from the rest of the picture 
so that it can be readily detected. 
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Sometimes its X-ray outline is masked 
by the shadow of bone. 


To get around this, Mr. Fine tried 
out commercial color films which 
change the invisible energy of X-rays 
and “selected alpha, beta and gamma 
rays’ into bright, visible colors when 
the film is developed. Slivers of glass 
buried in the flesh may appear a dark 
tan in comparison to the light tan color 
produced by flesh. The color differ. 
ence makes it easier for the doctor to 
spot the foreign body. Mr. Fine as- 
signed his patent, No. 2,644,096, to 
the Radiograph Development Corp., 
Washington, D.C. 


Radioactive Lightning Rod 


> Amonc recent inventions was a 
short, radioactive lightning rod that 
protects houses just as well as rods of 
greater length. 


Inventors Joseph Pierre Grenier and 
Pierre Edouard Eugene Lescieux, both 
of Paris, France, say the length of 
their rod is effectively extended by a 
radioactive cap near the rod’s top. The 
cap ionizes the air around it. 


Immediately under this cap is an 
insulated circular element with pro- 
truding finger-like parts which gather 
electrical charges from the air. An 
electric field is set up between this 
ring and a grounded ring on top of 
the rod. Ionized particles of air near 
the radioactive cap are tossed into the 
sky by the action of the electric field 
between the two rings, much as elec- 
trons are accelerated in TV picture 
tubes. This effectively increases the 
length of the rod. 


The inventors assigned their patent, 
No. 2,644,026, to Ste. Helita of Paris. 
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Book Cillian 


LABORATORY EXPERIMENTS IN GEN- 
ERAL CHEMISTRY AND SEMI-Micro 
QuaiTaTIVE ANnaLysis—George W. 
Watt and L. C. Morgan—McGraw- 
Hill, 225 p., illus., paper, $3.50. Con- 
sists of 40 experiments in general 
chemistry, and enough laboratory 
problems in semi-micro qualitative 
analysis for a one semester course. 


GENERAL BiocHEMIsTRY — William 
H. Peterson and Frank M. Strong— 
Prentice-Hall, 469 p., illus. $6.50. 
Considers the chemical activities of 
animals, plants and micro-organisms. 


LABORATORY PROBLEMS IN GENERAL 
Cuemistry — Howard Nechamkin — 
Crowell, 274 p., illus., $2.50. Intend- 
ed to prevent the college student from 
doing his laboratory work by “crib- 
bing,” the “unknowns” have been so 
selected that they may be altered 
easily from class to class and so that 
“correct” answers are not readily 
available in texts or handbooks. 


Laporatory MANuaL IN PuysiIcaL 
Cuemistry—Richard B. Ellis and Al- 
fred P. Mills—McGraw-Hill, 94 p., 
illus., paper, $3.50. Designed primar- 
ily to fit the needs of the small college, 
where the special equipment needed 
for more elaborate experiments is 
quite limited, and where. the course 
must be operated on a limited budget. 


THe CnHemicaL INnpustry: Facts 
Book—Manufacturing Chemists’ As- 
sociation, 108 p., illus., paper, $1.00. 
Details chemical contributions to hu- 
man needs—health, food production, 
clothing, construction materials and 
security. 
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Quantum CHEMIstry—Kenneth S. 
Pitzer—Prentice-Hall, 529 p., illus., 
$7.50. A college text describing the 
theoretical concepts and experimental 
data of quantum chemistry. Limits 
the amount of mathematics needed 
for comprehension. 


THE CHARACTERIZATION OF OrGANIC 
Compounps—Samuel M. McElvain— 
Macmillan, rev. ed., 303 p., illus., 
$4.50. Sections and experiments deal- 
ing with the selection and preparation 
of derivatives have been completely 
revised. 

Ionic Processes in SoLution—Ron- 
ald W. Gurney—McGraw-Hill, 375 
p., illus., $6.50. For graduate students 
and research workers in the field of 
electrochemistry, this deals with the 
chemistry of ions in solution. 


EsTIMATION OF OrGANIC Com- 
pounps—F. Wild—Cambridge, 239 p., 
illus., $4.75. Describes all the impor- 
tant ways of analysis. 


Cottece Cuemistry: A Systematic 
Approach—Harry H. Sisler, Calvin A. 
Vanderwerf and Arthur W. Davidson 
—Macemillan, 623 p., illus., $5.25. Em- 
phasis is placed on the structural basis 
of the properties of matter. 


SMALL Particte Statistics: An Ac- 
count of Statistical Methods for the 
Investigation of Finely Divided Ma- 
terials—G. Herdan, with a guide to 
the experimental design of particle 
size determinations by M. L. Smith— 
Elsevier, 520 p., $12.00. “This region 
of lost dimensions,” the author ex- 
plains, “has, to some extent, a statistics 
of its own.” The particles treated are 
those in the sieve and sub-sieve range. 
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Proudly Pentel 


> New carson-l4 labeled compounds 
available from Tracerlab, Inc., 130 
High St., Boston 10, Mass., include 
lfuric acid-1-C-14 (Cat. No. L4-22), 
stearic acid-1-CO14 (Cat. No. L4-23) 
and dl-aspartic acid-4-14 (Cat. No. 
i5-15). 

> An automatic infrared analyzer 
for pilot plant process streams has 
been developed by the Perkin-Elmer 
Corp., Norwalk, Conn. The instru- 
ment is either sold or rented on a 3 to 
12 mos. basis. 


> MALEIc HYDRAZIDE is now commer- 
cially available formulated as MH-40 
by the Naugatuck Chemical division 
of the U.S. Rubber Co. This prepara- 
tion can be sprayed on onions and 
potatoes just prior to harvesting to 
prevent their sprouting in storage. 
The material has been approved by 
the U.S. Department of Agriculture, 
and can be purchased from large ag- 
ricultural chemical distributors. 

> A microscope designed for assem- 
bly lines making transistors and other 
miniature electronic equipment has 
been produced by Bausch & Lomb 
with an eye to the comfort and con- 
venience of the worker using it. De- 
tails are set forth in Catalog D-1036. 
Write Bausch & Lomb Optical Co., 
635 St. Paul St., Rochester, N. Y. 


CHEMICAL INVENTORS:— 
You supply 


Shurs Lane and 
Pechin Street 
Philadelphia 28, Pa 
IVyridge 3-7330 


> Forty-one points on the pH scale 
can be determined by color compari- 
son with a new pocket-sized holder for 
Hydrion Test Papers, called the Col- 
orscope. Useful information on pH 
values of various chemicals is printed 
on the side of the device, which is 
priced at $1.00 but will be furnished 
free with an order for $10.00 or more 
of Hydrion Test Papers. For more in- 
formation, write R. P. Cargille Lab- 
oratories, Inc., 117 Liberty St., New 
York 6, N.Y. 

> Low pressure techniques, vacuum 
accessories and high vacuum pumps 
manufactured by Marsteller, Gebhardt 
and Reed, Inc., are explained and de- 
scribed in a revised bulletin, 10F, just 
issued by Central Scientific Co., 1700 
Irving Park Road, Chicago 13, Ill. 
> A new infra-red microscope attach- 
ment for its spectrometers is announced 
by the Perkin-Elmer Corporation, Nor- 
walk, Conn. It is expected to be es- 
pecially useful in studying the physi- 
cal properties of long protein mole- 
cules. 


> CommerciaL Solvents Corporation 
offers a booklet describing its pharma- 
ceutical preparations in detail. Write 
for Bulletin 53 to C. S.C. Pharmaceu- 
ticals, 260 Madison Avenue, New York 
16, N.Y. 
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